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President’s Address* 


By F. M. Pottencer, M.D., F.A.C.P., Monrovia, Califor 


NE. of the greatest honors which nal affairs, or in advancing and up- 


can come to an internist in holding its standards in laboratory and 
America is to have his col-_ clinical practice; or upon special prob- 
leagues entrust to his care and guid- lems which may confront the College 


ance the destinies of The American at the time, or press for solution in the 


College of Physicians, for this organ- near future 
ization stands for the highest ideals The internal affairs of the College 
and the noblest sentiments which ac- seem to be in good order. Its position 


tuate medical men in the pursuit of in American Medicine is unquestioned. 


knowledge and in the application of It numbers among its members men 


medical facts to the prevention and who are representative of the best in 
cure of disease, and to the alleviation research, teaching and practice. By the 
of suffering. A year ago, on assuming intimate association of its members 


the duties of President, I thanked you medical knowledge is furthered, the 


warmly for the confidence which you enthusiasm of the members is in 


reposed in me, and tonight, I again creased, and friendships are cemented. 
wish to express my grateful apprecia While there are many fields in which 
tion for this high honor. oul ganization may direct its ener- 
In accepting the honor, the President gies in the service of Medicine, it has 
also assumes the responsibility of fur- seemed wise thus far to confine our 
thering the interests of the organiza efforts to strengthening our own or 
tion by keeping in touch with the mem-_ ganization. Heretofore our members 
bers and studying their problems. In have preferred to have the College 
his Presidential Address he is expected — stand for leadership in medical thought 
to comment on the subjects which he rather than in organization, yet ques- 
considers of special importance to the tions of a vital economic nature are 
College, either in conducting its intet arising today both in Medicine and in 
*Read at the Seventeenth Annual Clinical tne pout which are os 
themselves upon us and calling for 


Session of the American College of Physi 
cians, Montreal, Canada, February 6-10, 1933. leadership in their solution. Would it 
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not be well for the members of the 
College to answer this call and give 
to the solution of these problems the 
aid of their well trained minds ? 


THE Open MIND 


From the time of Hippocrates, in- 
terest in the study of Medicine has 
been stimulated by the fact that it has 
been a continuous excursion into the 
unknown. New fields to be investi- 
gated have required new methods of 
procedure and taxed the ingenuity of 
the curious. New facts obtained have 
called for imagination and patient ob- 
servation to determine the manner in 
which they were to be utilized to im- 
prove conceptions already held. 

One of the difficulties met in the de- 
velopment of Medicine is that which 
attends advancement in any unfolding 
science, that of putting a true value 
both on the ideas already held, and on 
the new ones which are advanced from 
time to time. 

The medical mind can never become 
static. It is necessary only to look back 
a few decades, to see that ideas which 
were accepted as guiding principles, 
now, as a result of further investiga- 
tion, are either greatly modified or 
wholly displaced. We have many facts 
which are safely grounded; and many 
more which, though accepted, are not 
fully proved. 

The open mind in science is the only 
safe mind, the only mind that can be 
expected to progress and utilize knowl- 
edge as it is acquired. It is the mind 
which, knowing its limitations, receives 
new things sympathetically, critically, 
but with a readiness to displace pre- 
vailing belief, no matter how well it 
seems to be founded, by any new 
that be definitely 


knowledge may 
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proved. Thus, Medicine calls for an 
openness of mind and a criticalness of 
judgment such as it is almost impossi- 
ble to attain. It demands a conserva- 
tism born of knowledge and experi- 
ence, combined with the liberality of 
the adventurer who the 
known as never final, but always sub- 
ject to change with increased experi- 
ence. 

Edison is credited with having ap- 
proached new theories with a rare 
open-mindedness and to have classified 
them into two categories: one, that 
which agreed with what he believed to 
be true; the other, that which did not 
agree and so was to be investigated. It 
requires a well organized and con- 
trolled mind to classify data as agree- 
ing or disagreeing with “what one holds 
to be true or false’ rather than with 
“what one knows to be true or false.” 
Such a man might never be able to 
speak with the dogmatism of authority, 
yet he would be a safe leader to fol- 
low, for knowledge to him would be 
an open book with every page unfin- 
ished. 

Medical progress has come through 
continuous questioning. A leader who 
progresses along accepted lines and 
pushes the outposts of knowledge a 
little further than those previously es- 
tablished, but does not depart too much 
from the known, is readily followed by 
but the leader who 
the 


considers 


his confreres; 
climbs over the 


which confines prevailing thought and 


sides of groove 
constructs a bridge into the unknown, 
is followed by few. He at once meets 
opposition from those who are satisfied 
with their own beliefs and whose minds 
can not or will not follow. 

There is a general belief that the 
human mind hungers for knowledge, 
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but it also must be apparent that it 
often shows a strong tendency to resist 
the knowledge which would satisfy the 
hunger ; for, as has been so aptly said, 
“As a means of retarding the entry of 
unusual notions the human cranium is 
This 


slowness 


a well-nigh perfect mechanism.” 
the 
with which the works of Harvey, Jen 


was well illustrated in 


ner, Pasteur and Lister were accepted 


by the leaders of Medicine of their 
day, and in the hostility with which 
new ideas in the economic field have 
always been met by the followers of 
laissez faire. Original investigators 
who conquer the unknown generally 
receive their greatest recognition after 
they have passed on, but continue to 
the becomes 


until horizon 


dimmed by time. 


receive it 


In this generation, progress has been 


made so rapidly in all fields of endeay 


or that even those who have added 
greatly to the sum total of our knowl- 
edge are apt to go unrecognized. We 


have many such who sit at the meet 
this 


11 


Association. They Walk 


Ings of 
among us so freely that we forget the 
contributions which they have made 
We 


with less ado than 


accept their gifts of knowledge 


we accept gifts from 


friends; yet if a few score of these 
creative minds, with their contribu 
tions to science, were removed from 


+ 


the Medicine of the present generation, 
our profession would be comparatively 
barren of interest. 

The the College 
certain obligations to fulfill, not a 


members of have 


lone 
in Medicine but as leaders in this peri 
od of reconstruction which is upon us 
\ prime essential of leadership is 

open mind, an ability to recognize the 


] 


tact of an ever-changing present and 


envisage a future which will probabl 


1519 


be characterized by still greater change. 
One must be able to look forward for 
the solution to unsolved problems, not 
backward. The fundamentalist can not 
satisfy the inquiring mind of the pres- 
ent generation nor successfully solve 


the problems which confront it and 
future generations by looking back to 
the interpretation of moral and reli- 


cious problems as given centuries ago. 


DEVELOPMENT OI 


TRENDS IN 
\IEDICINI 


which 


PRESENT-DAY 


The greatest advance Medi- 


cine is making today is in the preven 
tion ot disease Phe oreatest advance 
een +1 ] > 7 ] . > 

in the domain of clinical practice is 


being brought about through i. better 
understanding of its physiologic side. 
Until the immediate past, structural 
anatomy ind structural pathology 
dominated the entire field Symptoms 
whi were unattended by recognized 
natomical change were considered to 
be of no importance no matter how 
much they distressed the individual. 


ignored by able clinicians 


regarded such symptoms 
] 


with unconcern until sufferers began 
to si d trom various irregular prac 
titioners. This failure to grasp the im 
portance of disturbed function is al- 


today, because 
Medicine is 


about a desire to understand the cause 


most incomprehensible 


the practice of 


centered 


of symptoms, and to apply remedies 
which will relieve them. 

Jus Medicine appeared to be 
definitely established on a _ structural 


basis, and Organic le S1onsS seemed to be 


secure in their occupancy of the entire 
stage of interest, a disturbing element 
ent he form oft new develop- 
ments the ld of physiology \d 
vance yphysics nochemiustry 











| 
| 
7 
| 
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neural physiology and _ endocrinology 
came swiftly to the fore, and the im- 
portance of psychic reactions became 
appreciated as never before. We then 
learned that many of the symptoms 
which physicians are called upon to 
treat are changes in function without 
structural change in the organ showing 
the physiologic disturbance. We were 
then able to appreciate the ridiculous- 
ness of such statements as were cur- 
rent but a short time before to the 
effect that 90 per cent of the patients 
who visit doctors’ offices have nothing 
the matter with them. 

Physiologic studies emphasize the 
fact that the human organism is a uni- 
ted whole, in which the action of any 
one part may be influenced by every 
other part; and physiologic balance 
and imbalance now begin to assume 
great importance in the definition of 
conditions of health and disease. The 
cause, whether constitutional, environ- 
mental, structural, physiologic or psy- 
chologic, matters less than the fact that 
the patient is ill. 

Approached from this angle, Medi- 
cine becomes a more rational study. It 
becomes both a physiologic and ana- 
tomic study. The fact that constitu- 
tional factors determine to a large de- 
gree the manner in which a given 
individual will react to environmental 
stimulus now becomes evident. 

The nervous system, both somatic 
and vegetative components, each in its 
integrative action in its own separate 
field and in the interplay between skel- 
etal and visceral structures now as- 
sumes an unexpected importance, not 
only because of its central reactivity 
to chemical and physical stimuli, but 
also because of its function in produc- 
ing physiologic and pathologic reflexes. 


Only by developing a more accurate 
knowledge of the vegetative nervous 
system can we understand the efficient 
correlating mechanism by means of 
which unity of action is brought about 
and maintained in distantly separated 
organs through centers in the brain and 
cord both during conditions of health 
and in states of disease. 

Hormones, vitamins and _ salts, in 
normal proportions, as circulating reg- 
ulators of cellular activity during 
health, and, in abnormal proportions, 
as disturbers of cellular activity during 
illness, become important determining 
factors in many aspects of physiologic 
and pathologic function. The electrical 
reactivity of cells seems to hold much 
in store for explaining body reactions, 
although as yet it is vague in the minds 
of most investigators. The pH of the 
tissues also bulks large in importance. 

In physiologic Medicine, psychic re 
actions assume a prominence in the 
health of individuals which approaches 
in importance that of structural change, 
and which often proves to be of great 
er importance to their happiness. No 
matter what the disease, it has its 
psychic component which will either 
help or hinder recovery. 

Physiologic Medicine is more diffi- 
cult to comprehend and develop than 
anatomic Medicine, but medical science 
and practice can not be rounded out 
until this subject has been thoroughly 
investigated. It is more elusive and 
more erratic than anatomical studies 
There are more variables in each prob 
lem. The field of study can not b 
embedded in a fixing solution and pre 
pared for microscopic investigation. 
Physiologic reactions are subject to all 
changes which depend on inherited and 
acquired constitution, and on the adap- 
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tation of the living processes to envi 


both in 


ronment in its broadest sense 


ternal and external, both physical and 


psychical. 


The rapid decrease in mortality 
early life has permitted many with 


weak constitutions, who  formerh 


would have succumbed to disease 
infancy and childhood, to live and at 


tain the age in which the human ma 


chine shows more plainly the effects of 
wear and tear, the age in which the 
degenerative diseases hold sway. This 
Medicine to , 


creasingly interested in the patient as 


has forced become it 
well as in the cause of the disease and 
the cellular changes produced by 
Inherited qualities; physical and 
chemical constitution, as determined at 
birth 


correlation and integration of activity 


and modified by environment ; 
through the hormones and nervous sys 
tems ; and lastly the psychical structure 
of the patient now call for as full con 
sideration as cellular pathology and th« 
infectious disease did but a 
This shift adds a new, 


cause of 
short while ago. 
the 
greater, interest to Medicine. 


and in minds of many men a 


Heredity, although its meaning was 
poorly defined, had been considered to 
play an important part in certain dis 
eases prior to the time that their etiol 


ogy was discovered; but, as_ specific 


causes, one by one, were discovered, 
heredity was forced for the time be Ing 


With 


how 


to occupy an insecure position. 
knowledge, 


that 


greater fundamental 


ever, we are learning heredity 


plays some part in all diseases, and a 


very important one in many. 
We assume that to attain old age one 


must be endowed with an anatomic and 


physiologic mechanism which adapts 


elf well to the work that it must do 
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| meets the changing requirements 
of environment in a satisfactory man 
net nd urther, that it does ot be 
com ( ted by misuse, abuse or 
IIness 

[f the individual passes through early 
childhood, the chances are greatly in 
favor of his reaching adult life. Among 
those who atta adult life are many 
vh 1 t t e only because condi 
t ns e ty mace especial Y tavor 
able for them. On the other hand, we 
must look upon the attainment of ad 
inced if | most people as being 
due t better, more virile stock. Cap 
ta MacMillan, the arctic explorer, 
once 1 the writer that the survivors 
of lost expeditions in the arctic were 
not saved accident, as is commonly 
believed, but that their survival was 
evidence I etter he redity, a more 
rugged stocl He further said that 

I ls h rvivors, instead of 
having thei bodies weakened by the 
exposu rdships, endured them 
without yparent injury and lived to a 

SI rio 

() Ve interest and 1m 

I ‘ esent-da\ Medi ine 
is tl } ot the specialist. 
WI 1S ot new it has 
ecol ! ting ch cteristic of 
he Ale ( © l¢ iSt quarte! of a 
centu S the tural sequence of 
fruitful, systematic investigation 


7 7 
KNOW! 


Witl tie rapid advance in 
edge at the turn of the century so 


| brought 


many new tacts were being 
rth that specialists bec imi necessary 
( ( to apply them to re 
searcl ract When we behold 
( S specialized status ot 
Medic ‘Feoult to 1 o thet 
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we are only one generation away from 
the general practitioner who applied, 
in treating the patient, all of the facts 
that were then known to all of the 
diseases that were recognized. 

During the past quarter of a century 
keen observers have interested them- 
selves in nearly every individual phase 
of Medicine; individual diseases, dis- 
eases of individual organs and systems, 
even symptoms caused by certain body 
reactions. They have set these subjects 
apart for special study, picking out the 
data which bear particularly upon the 
subject under investigation. 

Individual men have chosen for 
special study those phases of Medicine 
which have appealed to them most, and 
so have added a sympathetic interest, 
which accounts for much of the rapid 
progress. Once started, the idea of 
specialization grew rapidly. It seemed 
impossible for single minds to compre- 
hend and accurately weigh the new 
facts which were being added to the 
sum of medical knowledge and to apply 
them to medical subjects as a whole. 
Only through the study of limited 
fields was great success possible. By 
intensive specialization, in the short 
space of two or three decades, our 
knowledge of many subjects has been 
well systematized and our opinions and 
impressions have been replaced by 
facts. 

We are today so accustomed to being 
directed and protected by the laws of 
public health, for example, that it 
seems as though this important phase 
of Medicine, calling as it does for 
highly trained specialists, must always 
have existed; yet the public health of- 
ficial had little scientific background 
and small reason for existence until the 


latter part of the nineteenth century, 


when bacteriology developed and the 
theories that disease was due to super 
natural powers and miasmas were dis 
placed by actual proof of the cause of 
contagion. 

Specialization during this develop 
mental period threatened General Med- 
icine with disaster. Its influence was 


largely disintegrative. It tore Medicine 


asunder, divided it up into many parts 
and attempted to create many separate 
entities. But strange to say this dis 
integration finally checked itself and 
resulted in a demand for a new assess- 
ment of values; for, as each specialty 
developed further it became more and 
more apparent that it was not a sepa- 
rate medical entity but only a part of 
Medicine as a whole, and a much mort 
intimate part than some of the earlier 
specialists realized. 

We now find that each specialty has 
resulted in enriching Medicine as a 
whole to the extent of its individual 
development ; and Medicine, divided by 
the multitude of specialties during the 
period of their development, is now 
being reunited into a completed whol 
in which the internist is able to render 
a greater service than the specialist 
could give but a few years ago. That 
this process of unification and coordi 
nation is well under way is evidenced 
by the high character of service which 
is now being rendered by internists in 
fields which were limited to specialists 
but a short time ago. 

Specialists will probably always be 
necessary, but their position will doubt 
less change. In the future the special 
ist, in the more restricted sense of th 
term, will probably assume the rol 
of consultant in his particular line, and 
internists will specialize in those sub 
jects which interest them predominant 








pr 








President's 


ly, but not to the exclusion of other 
phases of Medicine. In this way the 
narrowing tendency of specialization 


will be checked. 
THE INTERRELATION BETWEEN MED 
ICINE AND GENERAL ECONOMICS 


Much of the discussion of 


medical economics has not taken sufh 


recent 


ciently into account the relationship of 
medical problems to the general eco 
nomic condition. 

The Medicine 


bears to the public was established be 


relationship which 
fore the birth of public health with its 
life-saving campaign and before the 
advances in science and _ technology 
were allowed to destroy the stability of 
industry. The logical solution of the 
problems of medical economics depends 


the problems ot 
If the state is to 


on the solution of 
general economics. 
control industry, it will and probably 
should control Medicine. If, on the 
other hand, we are able to maintain the 
principle of individual effort in indus 
try, it is but justice that the same 
principle should be applied to Medi 
cine. Just at present, however, it ap 
pears as though Medicine were being 
forced to make an adjustment to ar 
unadjusted and an admittedly unsatis 
factory general economic system. It 
an open mind were ever needed in the 
solution of problems in Medicine, it is 
today. 

The rapid development of moder 
Medicine has been made _ possibl 
through advances in the cognate sci 


called 


those desiring to practice Medicine or 


ences. This in turn has upon 


to engage in research to spend much 
time and money in preparation. It re 


quires of the student who would fit 
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\edicine 


an expenditure of from ten to fifteen 


himself for the practice of 


thousand dollars, and the loss of earn 


ing power for the seven to ten 
spent in study, a total of some $15,000 


to $25,000 


years 


While the cost of medical education 


has been increasing in recent years, 


changes have been going on within 
Medicine itself, as well as in our eco 
which tend greatly to 


nomic system, 


alter the status of the profession; and, 
with present trends, to make its posi 
tion in the body politic insecure. This 
situation is growing more and more 
serious, and must be carefully consid- 
ered by present practitioners and pros 
pective students 
Physicians are attempting to carry 
out principles of altruism, living ethical 
lives and following high traditions, in 


a compe titive age 


ized by uncontrolled ambition for prof- 
the 


which is character- 


its. Laymen do not understand 


motives which underlie the ethical acts 


of medical men. The aims and methods 


in Medicine are so foreign to those 


prevailing in business that it is impos- 


sible to furnish the laity with an intel- 


ligible explanation of our course of 
action. Were a business concern to 
foster methods which would limit its 
‘hances of economic success, the act 


would be looked upon as being not only 


foolish but one of insanity; were a 
business firm to refuse to take on a 
new purchaser because he was a regu 


lar customer of another firm, the act 


would be considered as contravening 


all business principles. On the other 


hand, were business concerns to adopt 
spirit of physicians and 


the altruistic 


take less profits, or no profits at all, 
from those who are unable to pay for 
it would soon change the 


goods, 


then 
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ruthless psychology which dominates 
modern economic life. Medical men do 
all of these things regularly as a part 
of their ethical standards. 

Sentiment causes physicians to give 
their services to the sick poor without 
compensation. This they do gladly be- 
cause they realize that they are not 
dealing with inanimate substances such 
as merchandise, but with human be- 
ings. Unfortunately, however, this 
very altruism exaggerates an already 
firmly established belief in the minds 
of laymen to the effect that medical 
service costs the doctor nothing, and 
that it is the province of Medicine to 
care for those for whom our present 
economic system fails to provide. Those 
ideas should be corrected, for they pre- 
vent the physician from being ade- 
quately compensated. Laymen should 
be made to appreciate that lengthened 
life, decreased morbidity and increased 
efficiency through relief from illness 
have a monetary value. 

We shudder at the idea of State 
Medicine, yet under recent economic 
conditions during normal times the 
state furnishes medical care for a large 
percentage of the population, some 
justly, some unjustly, or at least ques- 
tionably ; as for example, veterans of 
the World War whose illness has no 
connection with service. Medical men 
vie with each other for positions on 
the staffs of charity hospitals where 
they give their services without re- 
muneration. Many students of the 
subject put forth the argument that it 
is not fair that, of all services to the 


14 per cent of incomes were 
30 per cent of incomes were 
35 per cent of incomes were 
14 per cent of incomes were 
5 per cent of incomes were 
2 per cent of incomes were over 
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poor, medical care alone should be fur- 
nished without cost. State Medicine, 
sick and accident insurance, unemploy- 
ment insurance, old age pensions and 
group care are some of the many plans 
that have been insure 
adequate medical care to those who can 
not readily pay for it out of their earn- 
ings. Whether medical men are favor- 
able to the idea or not, unless adequate 


suggested to 


changes are quickly made in general 
economics, some of these plans will be 
adopted. To the extent that they con- 
travene the individual relationship be- 
tween physician and patient they will 
be unsatisfactory; to the extent that 
they guarantee a better medical service 
to the people and give more adequate 
remuneration to the physician for serv- 
ices rendered they will be acceptable. 

Perhaps there is no better way to 
obtain an idea of the problem of med- 
ical economics and no way better to 
judge the ability of people to pay for 
medical services than to study the in- 
comes of groups of the population. 
Numerous surveys have been made, 
but I shall use the data obtained by 
the Commonwealth Club of San Fran- 
cisco in 1931, and that acquired by the 
Cost of Medical 
Care. Let me say, in passing, that con- 
much 


Committee on the 
ditions in San Francisco are 
more favorable to the working classes 
than in many other cities of the coun- 
try, for labor has had a large share in 
the government of this city. 

The following is the grouping of in- 
comes as brought out as a result of the 
San Francisco survey : 
less than $1,000 


from $1,000 to 1,500 
from 1,500 to 2,000 


from 2,000 to 3,000 
from 3,000 to 5,000 
5,000 
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If these statistics are analyzed from 
the standpoint of the population’s abil- 
ity to pay for medical care, it gives 
little comfort to phy sicians. 

There is no fixed standard by which 
we may determine who can pay for 
medical services, and what the fe 
should be. It is supposed to be based 
upon the financial status of the patient, 
but this is determined not alone by the 
amount of a given income but by the 
demands made upon it. An unmarried 
individual without dependents natural- 
ly can pay a much larger fee than the 
head of a family with the same salary. 

That portion of the population with 
dependents to care for, who receive 
salaries below $1,500 a year, are not 
in a position to pay very much for 
medical care, for it is estimated that 
bare necessities cost about $1,500 per 
year for a family of four persons in 
the larger coast cities. Unless more 
than one member of the family is 
working, those belonging to this group 
most of their 


are forced to obtain 


treatment in free clinics and public 
hospitals. 

The 35 per cent of people with in 
comes from $1,500 to $2,000 with d 
pendents to care for, should be able to 
finance ordinary illness requiring only 
a few visits of the physician, but long 
illness, or illness requiring the services 
of medical or surgical specialists, could 
not be financed except by markedly re- 
ducing the family’s living standard. 

Thus we have 79 per cent of the 
population of San Francisco, according 
to these statistics, who are unable when 
ill freely to consult physicians. This 
leaves 21 per cent of the people who 
might be considered as able to pay for 
medical care. 

Now, turning to the findings of the 


Address 


Medical 


a twelve 


Cost of 


Committee on the 


Care, we find that, based on 
during 1928 


months’ survey made 


1931, the 


members of 50 per cent of the families 


combined earnings of the 


in the United States amounted to less 
than $2,000 a year, and of 40 per cent, 
amounted to from $2,000 to $5,000 
Their report also shows that 80 per 
cent of individuals had incomes less 
than $2,000; and 95 per cent, less than 
$3,000. One fact which was brought 
out by the report is that 4 per cent ot 
the families with incomes under $1,200 
collectively, 


per year, spent as much 


money for medical care as 80 per cent 
of the same families, collectively. This 
is discussed along with other findings 
and interpreted as showing that the 
uncertain cost of medical care and the 
such 


inability of the people to meet 


cost readily is deterring peopl with 
small incomes from freely consulting 
physiciat Ss I f medical care iS a neces 
sity, however, as we certainly believe 
it to be, this should be interpreted as 
showing that people do not have sufh- 
cient income to pay for the necessities 


] 
| 
I 


of life, and should call for adjustments 


in general economics rather than sac- 
rifice on the part of physicians, for the 


same people 


re unable to supply them 


selves adequately with other necessities 
such as food, clothing and shelter. 
Public 


by creating a 


health and sanitary science, 


better environment to 
live in, have protected and strength 


ened the race, lowered the incidence of 


1 


disease, and markedly reduced mortal 


ity. Based on these facts optimists have 
dared to express the hope that infec 
eliminated from 
Whether such a 


desideratum may or may not be accom 


tious disease may be 


the face of the earth 


] 


plished, at least every increase in bac 
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teriologic and epidemiologic knowledge, 
and every advance in sanitary practice 
brings such an accomplishment nearer 
of attainment ; and, simultaneously, re- 
stricts further the field of medical 
practice. 

General mortality has been reduced 
50 per cent during the past 50 years, 
infant mortality 60 per cent in 20 
years, and life expectancy has been in- 
creased from 40 to nearly 58 years in 
the past 40 years. Where only one- 
half of the population could expect to 
survive the eighteenth year one hun- 
dred years ago, one-half of those born 
today may expect to live to be 66 years 
of age; and one-fourth, 76. 

While the population, as a whole, 
has greatly profited by these accom- 
plishments, medical practice and eco- 
nomics have undergone changes which 
demand readjustment. Physicians have 
been deprived of a large source of 
practice among children whose medical 
care is paid for by parents during the 
most prosperous period of their lives. 
They find themselves instead treating 
an ever-increasing number of older 
people during the period of declining 
efficiency, when their earning power is 
decreasing and when, too often, they 
have already reached a state of de- 
pendency. Also they find themselves 
treating an increasing number of peo- 
ple with small incomes and an increas- 
ing number of the unemployed. 

The reduction in illness and mortal- 


ity in early years, and the rapid in- 
crease in life expectancy, have not only 
brought about important changes in the 
trends of study, practice and econom- 
ics of Medicine, but at the same time 
have exerted a definitely disquieting 
influence upon the general economic 
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condition of the country. These in- 
fluences are so subtle that they have 
scarcely been appreciated, and there- 
fore have not received the attention 
which their importance demands. 

At first glance it would seem that 
the effect of an increasing number of 
people reaching adult life should be 
favorable to medical practice, and this 
would be the case if continuous em- 
ployment at adequate wages were ob- 
tainable for all, so that physicians 
might be freely consulted when sick 
ness arises; but, unfortunately, the 
number of people who are competing 
for employment is increasing at a time 
when, on account of the changes in our 
industrial system, fewer workers are 
required. Chase says that every cen- 
sus for an hundred years showed an 
increased number of men in the fac- 
tories until the late war, after which 
production has gone steadily up, in 
creasing 70 per cent between 1914 and 
1927 with the number of employees as 
steadily decreasing. While 1929 was 
the peak year of production in indus 
try in the United States for all time, 
yet there were one million and a quar- 
ter more workers idle than in 1923. 
We are saving lives and enabling men 
to live to old age, but are not making 
provision for them in our economic 
system. Therefore, increased longevity 
may prove to be a curse to those who 
attain old age, and it may throw an 
added burden on the physician in the 
way of more illness to care for without 
increase of his compensation. 

As has been seen, workers who re- 
ceive $1,500 and less per year repre- 
sent a very large proportion of our 
population. As an example we cite the 
shoe industry, which in 1925 paid an 
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average annual wage of $1,090 per 
worker. Workers reach their highest 
earning capacity at the age period of 
43 to 55, after which their earnings 
decrease; and since the earnings for 
most of this class have been barely 
sufficient for necessities during their 
most productive period, savings for 
sickness and old age have been scant 
or have amounted to nothing at all. 
We may appreciate the effect which 
a shift of a large portion of the popu 
lation to the higher age periods may 
have upon the medical profession, and 
also on the general economic condition 
of the country by determining the pro 
portionate changes which the percent 
age of the people in the various ag« 
brackets has undergone in_ recent 
vears. Fortunately we have for com 
parison the statistics of 1870 and 1920. 
In 1870, when mortality in child 
hood and adolescence was high, the 
death rate was so great that 49.5 pet 
cent of the population was in the age 
period from birth to 19 years. by 
1920, largely through the application 
of preventive health measures, so many 
more people had already lived through 
childhood and adolescence and passed 
on to adult life that only 40.3 per cent 
of the total population were found be 
tween the ages of birth and 19 years 
In the same 50 years the percentage of 
those between 20 and 44 years had in 
creased from 12.6 to 16.9 per cent, and 
those above 65 from 2.9 to 4.5 per cent 
of the population. 
The significance of this shift may be 
learly seen by reducing the changes 
to percentages of the 1870 population. 
During the 50 year term, the pet 
centage of the total population included 


in the age-group from birth to 19 
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years decreased 19 per cent. The 


percentage of the population from 
20 to 44 years, during these same 50 
years, increased ¥.4 per cent; giving 
9.4 per cent more workers for whom 
employment must be provided during 
this most productive period of life 
Those from 45 to 64 years increased 
34 per cent, furnishing another very 
large group for whom work must be 
found; and those above 65 years in 
creased 55 per cent, more than doub 
ling the number of people in this period 
in which dependency and illness are 
most frequent. During this same pert 


od immigration also brought many 


workers into the country to compete 
for emplovment 

The shifting in age groups will be 
come still more serious when, as we 
are told by statisticians, in a tew more 
years our population becomes station 
rv and the vounger group will consti 
tute only about 30 per cent of the pop 
ulation, while 10.7 per cent, an increase 
of 138 per cent over the hgures for 
1929, will be over 65. The stationary 
period in the growth ot our population 
will be hastened by the stop which has 


been put to immigration. In 


recently 
dustry must take this reduction in pur 
chasing power of future domestic con 
sumers into consideratio1 

In order more fully to appreciate the 
interrelation between medical and gen 
eral economics, we must examine the 
changes which have been wrought in 
our general economic system and the 
factors which have been responsible 
for them 


] 


For four thousand years prior to the 


discovery of steam power there had 


] 


been practically no change in man’s 
~ 


productivit Handicraft ruled the 
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world. There was no machine prob- 
lem. There were no labor crises. There 
was no game of industrial warfare. 
Steam ushered in a new era, and 
caused machines driven by the new 
power to compete with handicraft. In 
these early years the machines were 
thought to be inventions of the devil 
and were feared by the workers; but 
none realized the extent of the eco- 
were to be 
fully 


nomic changes which 
brought about by them in a 
mechanized age. 

In the middle of the nineteenth cen- 
tury the effect of steam on industry 
was well established. At first machines 
were confined to a few industries and 
to industrial centers, and invention was 
directed toward increasing the produc- 
tion of those things which were neces- 
The result 


was a ready consumption at home and 


sary for man’s welfare. 
available markets nearby for the sur- 
plus. This was the dawning of a new 
era in which human comforts were in- 
creased, and a new plane of living was 
ushered in. 

Modern science, however, has made 
invention a plaything, and the world 
the market for its produce. Machine 
after machine has been invented, the 
sole aim of which has been to make 
more goods, not necessarily because 
they were needed, but because they 
offered profit to the inventor and those 
who were associated with him in their 


manufacture. Production is no longer 


wholly directed toward supplying 
man’s needs, but toward supplying 


luxuries and satisfying man’s whims. 
With special high-pressure salesmanship 
adapted to each article, accompanied 
by installment buying, almost anything 
has become salable, and people of mod- 
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est incomes have enjoyed comforts and 
luxuries as well as necessities. 

Man power up to the time of the i: 
troduction of steam was considered 


be equal to one-tenth horse power. ©) 
that basis the energy value of the adult 
male population of the United States 
today would be 3,600,000 horse power, 
but it actually is 1,000,000,000 hors 
power. 

Many statistics of machine efficiency 
have been cited in current literature to 
show the extreme to which man power 
displacement has gone. These are passed 
over as fantastic by the more conserva- 
tive; they are accepted at face value 
by the radicals; and are being consid- 
ered as worthy of impartial investiga- 
tion by a large mass of our people 
While these statistics have been criti- 
investigators as being 
details, that they 


cized by some 


incorrect in certain 


are correct in principle is not ques- 


tioned, and that our social and eco 


nomic have not taken suffi 


ciently into account the unemployment 


systems 


caused by the machine, nor made ade 
quate adjustment to the various changes 
which the revolution in industry has 
brought about, is also unchallenged. 

The following examples will illus 
trate the point: 

For centuries one man could make 
about 450 bricks in a day; today a 
modern brick plant will make 400,000 
bricks per man per day. For centuries 
a man could make one and a half bat 
rels of flour per day; a modern flour 
mill will make 30,000 barrels of flour 
per man per day. The flour industry 
in 1899 9,000 
plants, employing 32,000 workers and 
utilizing 471,000,000 bushels of wheat 
The 


Was re} resented by 


number of plants increased to 
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11,700 in 1909; but in 1929, the num- 
ber had been reduced to 2,900, em- 
ploying only 26,400 men but utilizing 
546,000,000 bushels of wheat. In 1900 
the steel industry in the United States 
produced 11,000,000 metric tons of 
steel, requiring an energy of 600,000,000 
man hours, which was equal to 70 man 
hours per ton, in 1929 the industry 
produced 58,000,000 tons, using 770,- 
000,000 man hours, or at the rate of 
13 man hours per ton. 

So it goes on down through the 
whole field of industry; one man and 
a machine doing the work of many, 
and casting off those who are displaced 
to find new jobs or to join the unem- 
ployed. Each advance in science, and 
each new invention, makes adjustment 
in the established order necessary and 
opens up new possibilities for further 
scientific advance and invention. This 
calls not only for readjustment in in 
dustry, but in the social and economic 
spheres as well. It is not rational that 
science and invention should work 
harm to civilization, but by the failure 
to make proper adjustments the very 
foundations of our social and economic 
systems are being threatened. Did the 
late President Roosevelt have an ink 
ling of what was going on when in 
1918, to the query as to how long the 
present government of the United 
States would last, he replied : “Not to 
exceed fifty years”. 

The above striking illustrations of 
modern mechanization by no means 
reveal the end of technical possibilities. 
(hey show the inevitable trend of in 

ntion and mass production toward 
the displacement of men, but so long 
as existent industries, or industries 


newly established, were able to absorb 


the displaced workers readjustments 
were effected. During the past decade, 
however, regardless of the establish- 
ment of new industries, unemployment 
has increased. Unfortunately, inven- 
tion is displacing the skilled artisans 
and putting industry in the hands of 
machines and unskilled workers. While 
the products may be better, the ma- 
chine has become the producer and the 
skilled worker has been degraded. 

The present-day program of indus- 
try aiming at mass production also calls 
for large combinations of capital to in- 
sure distribution. It drives owners of 
smaller, independent businesses to the 
wall because of their inability to com- 
pete with larger companies, a policy 
which is rapidly eliminating the great 
middle class, the class which has shown 
the greatest appreciation of medical 
service and has given physicians their 
surest and most satisfactory return, the 
class which has always been recognized 
as the backbone of democratic nations. 
The independent merchant, the small 
manufacturer, and the farmer who 
owns his farm are being displaced one 
by one, for they have no place in the 
new order. They have been ruthlessly 
crowded out of the picture with noth- 
ing to compensate them or the nation 
for their loss. If the middle class is to 
have no place in a thoroughly mechan- 
ized society, then something must be 
devised to take its place No people 
can be happy, nor can a nation long 
endure, if only a small percentage of 
the population who control industry 
are independent, while the rest are de- 
pendent upon them 

The rapidity with which production 
is shifting to large corporations is 


amazing The small unincorporated 
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manufacturer does only 5 per cent of 
the manufacturing of the country to- 
day. In Illinois, in 1909, the individual 
owner employed 10 per cent of wage 
workers; and in 1919, 5.5 per cent, a 
decrease of nearly 50 per cent in 10 
years. In the same state, in 1928, the 
net profits of all incorporated manu- 
facturers was $5,280,000,000; that of 
individual manufacturers was $210,- 
567,000, only 4 per cent of the total. 
This tells the story of the small inde- 
pendent manufacturer. Add to this the 
story of the independent farmer. We 
have boasted that American farmers 
alone in all the world have never been 
of the peasant class; but during the 
twenties, when all industries exclusive 
of agriculture were having the most 
prosperous years ever known, the 
farmers were in dire distress, were 
rapidly losing their farms and inde- 
pendence, and were sinking into a state 
of despair. The average net income of 
the 6,668,681 farms in 1929, for use 
in meeting the expenses of “capital, 
management and family living,” was 
only $847 per farm; and this had 
dwindled to $342 per farm in 1931, 
and was probably about 25 per cent 
less in 1932. 

Mass production, governed by com- 
petitive regulation, affects the employ- 
er as well as the worker, the difference 
being one of degree. It forces costly 
changes in productive plants, that each 
may be kept at the highest production 
efficiency, and is responsible for recur- 
rent periods of saturated markets fol- 
lowed by inevitable unemployment, and 
shrinking in capital values. In 1929 
there were 2,250,000 workers idle and 
513 persons with incomes of over 
$1,000,000 reported in the United 


States; in 1931 there were 11,000,000 
workers idle and 75 persons with in 
comes over $1,000,000; while at th 
present time it is estimated that ther: 
are 14,000,000 workers idle and ai 
equal number working only one-half 
time, with only a few individuals hav 
ing incomes of $1,000,000 a year. 

Inventive genius and the genius t 
establish large combinations of capital 
in production and distribution, if un 
controlled, can produce only industrial 
instability and social unrest; if prop 
erly guided, on the other hand, they 
could be made into forces for a greatet 
civilization. 

The fact that the number of peopl 
above 65 years of age has increased so 
markedly in recent years requires that 
our economic system make adequate 
provision for workers both during 
their productive period and in thei 
declining years; otherwise, public 
health measures become a mockery, 
and work an injury rather than 
blessing. 

The following statistics show wit! 
what rapidity unemployment is increas 
ing in workers beyond 65 years ot age 
In 1890, 26.2 per cent of the male pop 
ulation over 65 years of age was idle; 
in 1920 the percentage was 39.9 pet 
cent, an increase of 52.23 per cent in 
30 years. We have no statistics at 
hand which give the amount of forced 
unemployment among the older work- 
ers which took place preceding 1929 
We do know, however, that in 1929 
there were 2,250,000 wage earners idl 
in the United States, an increase 
more than 1,000,000 over the number 
idle in 1919; and we further know that 
the age group above 40 contribute: 


+} 


more than its natural proportion to th 
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number, and that the proportion of 
those above 65 was likewise very exag- 
gerated. 

The increased amount of illness 
which affects those of the higher age 
groups makes it much more difficult 


for them, when once they lose their. 


positions, to secure employment again. 
For those beyond 65 it becomes almost 
impossible. Even the insurance against 
illness which is supposed to work in 
favor of the employee works against 
the older man, for he is too apt to be 
come a beneficiary to make him profit 
able to the employer, or to the insur- 
ance company. 

Businesses of all kinds recognize 
that young, alert workers are able to 


declin- 


accomplish more than those 1 
ing years. While age may bring with 
it an improved judgment, modern tech 
nology leaves little place for judgment 
on the part of the worker. In vast 
commercial combinations judgment is 
furnished by overseers with exception- 

technical training; very often by 
nen who have no interest in the or 
ganization for which they work, except 
that of salary. The particular ability 
which calls for special monetary reward 
in the present economic system is that 
ot supplying capital, organizing the 


business and choosing trained experts 


to do the technical work. 


+ 
if 


Since the economic prosperity of the 


nation depends upon maintaining the 
proper balance between production and 
consumption, we can turn back and 
hear the death knell of prosperity 
sounding a decade before the crash ot 
1929 came; but it fell on deaf ears 
Productivity was fast outstripping 
wages. It had increased 54 per cent 


bUL wages only 30 per cent between 


1900 and 1925, and by 1929 produc 
tivity in manufacturing had increased 
90 per cent and wages only 40 per 
cent. Even with this enormous pro 
ductivity manufacturing plants were 
running at only 60 per cent of their 
capacity. Such a divergence between 
productivity and wages caused a cor- 
responding lag in consumption of goods 
which could only be remedied if those 
who received the difference in remu- 
neration should consume the excess in 
goods, or failing this, if the commodi 
ties should be absorbed in foreign mar 
kets; neither of which was possible. 
Since mass production calls for mass 
consumption, every idle man causes the 
loss of the consuming power of him 
self and those dependent upon him. If 
the 40,000,000 or more idle men in 
Europe and America, of whom at least 
14,000,000 are in the United States, 
could be put to work at reasonable 
wages today, their consuming power 
would start all essential industries go- 
ing. Indeed, what can start industry 
g other than an increased demand 


gol! 


for goods’ A prominent industrialist, 


keenly interested in the unemployment 
situation, recently stated that on ac- 
count of the increased productivity 
which has been brought on by our 
modern industrial methods, we shall 
not have full time employment for 
our 48,000,000 workers in the United 
States for some years to come, probably 
never. Such a statement, if true, calls 
for complete industrial readjustment. 

\ machine driven by one man may 
do the work of ten or twenty men, and 
many will do that of a hundred; yet 
even so, there may be an enormous 
loss to the employer as well as to the 


workers who are thrown into the un 





1532 


employed ranks, unless, at the same 
time, provision is made for the con- 
sumption of the goods which the dis- 
placed 9, 19, or 99 men, with their 
families, would have consumed. 

The most dependable market is made 
by employed workmen. They are far 
more important as consumers than the 
2,000 directors of the 200 corporations 
in the United States which are said to 
control from 35 to 45 per cent of the 
business wealth, for the latter can not 
consume from 35 to 45 per cent of the 
goods produced. 

Crises have recurred periodically 
since machine power became prominent 
in industry, but have become more fre- 
quent and more severe as efficiency in 
production has increased, and as world 
problems have become more complex. 
The aftermath of the World War has 
been partially responsible for the se- 
verity of our present economic crisis, 
but not the cause of it. Nevertheless 
international adjustments would great- 
Many 


believe, with Lloyd George, that the 


ly facilitate economic recovery. 


present is not just one more recurrent 
depression but an indication of the 
total breakdown of our social and eco- 
nomic systems. 

The United States has about 6.2 per 
cent of the population of the world, 
but it has 50 per cent of the world’s 
energy. It has been calling upon its 
natural resources; its forests, coal, oil, 
natural gas and iron with unpardon- 
able prodigality. It has ignored its 
agricultural class until it has driven the 
farmers to ruin. It has been the most 
active nation in applying science and 
invention to industry, hence has shifted 
the major portion of its population 


from the country to the city. It has 
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equipped its manufacturing industries 


so as to be able to produce enough 


goods for a great proportion of the 
world’s population. In its mad onward 
rush it has neglected to make necessary 
adjustments in the social and economic 
life at home, and has also failed to take 
sufficiently into account the fact that 
other nations were also taking advan 
tage of science and invention a 
equipping their industries for satisfy- 
ing most of their own wants, and were 
also bidding more and more for for- 
eign markets. So, just when equipped 
for an unwarranted production of 
goods, markets were found wanting, 
and industrial stagnation supervened 
During crises workers suffer a re- 
duction in wages and lose their posi 
tions, capital becomes unremunerative, 
industrial plants remain idle and de- 
and distributing 


teriorate, systems 


cease to function. Depressions are 


spoken of as inevitable. They are 

more inevitable than the plagues of 
old. They call for scientific investig 

tion and purposeful action; not mute 
acquiescence. They may be prevented 
if an altruism which recognizes human 
rights as being supreme, and the op- 
portunity to supply the necessities of 
life by work as being an inalienable 
God-given right is made to pervade th 
industrial and economic world. Every 
man who wants to work should have 
employment. We must get away from 
the idea that 
who can not do the maximum amount 


every man in industry 
of work is waste. very man is a po- 
tential consumer of goods, and all else 
being equal the larger the salary of 
the working man, and the more wot 

ers employed, the greater the consump- 


tion of goods, for their weekly incon 














represent their weekly expenditures. 
Every idle man, on the other hand, is 
a burden on some one, either tempo 
rarily or permanently. 

The requirements of greater com 
binations of capital which characterize 
the “machine age” have put into the 
hands of the bolder and keener busi 
ness men an undreamed of opportunity 
for the accumulation of profits and 
hoarding of wealth... These men by 
nature are neither worse nor better 
than the small manufacturers, mer 
chants, and workers whom they hav 
displaced. It is not against men that 
remedial measures are to be directed, 
but against the system which fails to 
recognize the rights of all men. Strip 
ped of its glamour, the accumulation 
of great wealth is neither necessary 
nor desirable, It gives an unnecessary 
advantage to its possessor which few, 
if any, are able to use wisely, and 
worst of all creates an aristocracy 
hased on power to command rathe 
than on ability to do. 

Many remedies for our present eco 
nomic maladjustment have been pro 
posed, each attempting to satisfy cet 
tain principles held most important by 
the one who makes the suggestion. Is 
it to a new order that we must lool 
such as socialism, communism, or fas 
cism; or may a Satisfactory solution be 
brought about, as many of us hope, 
through a modification of our present 
capitalistic system which will make it 
meet the requirements of the popula 
tion as a whole, giving collective pro 
tection while preserving individual ef- 


it is evidently impossible to make 


1 
+} 


le same economic ideas that we held 
entury ago fit into the new ordet 


Which has been ushered in by modern 
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science and invention. We must not 


try to cure a body politic suffering 
from systemic infection by directing 
our attention to a single organ. We 
must have the body economic exam- 
ined by the most competent specialists 
to be found, and when they have cata 
logued and analyzed the symptoms and 
arrived at a comprehensive diagnosis, 
ave oul statesmen devise effective 
remedies, which will permit each social 
and economic group to develop to a 
maximum degree and render the best 


possibl service to the people It is 


\ledicine or any other sin- 


useless for 


gle group to attempt to adjust its 
affairs to the present unsatisfactory 


eneral economic state; on the other 
hand, it is the duty of Medicine to join 


1 


with other social and economic groups 


about a complete reapprais- 


In Dring VU 


il of our entire social and economic 


The experience of Medicine by which 


from the chaos caused 


was removed 
: beliet 1 spontaneous generation and 
miasn ind in a brief space of time 
put upor scientific basis by a tew 
vreat leaders, such as Virchow, Ville 
man, Pasteur, and Koch, should sug- 
gest the way out of our economic dis- 
tress. Leaders alone, however, can not 


produce the results. It requires follow- 
ers possess ed of open minds in whom 
he spirit of progress 1s held in greater 


are established opinions 


(Seneral economics is still in the age ot 
plagues and miasmas. It is waiting 
for a scientific awakening. It 1s calling 


for statesmen with the same originality 
s that shown by our great leaders in 
| 


Medicine Such leaders must be 1m- 


bued with the same belief in human 


rights which has actuated those who 
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have met other great crises in history. 
The rights of all people must be para- 
“golden rule” and 
into the 


mount, and more 


less “gold rule’? must enter 
solution. 
The scientific methods which have 
been applied to modern industry should 
guarantee to all of the people of the 
world a greater degree of economic 
security and the continuous enjoyment 
of a better health, a greater happiness, 
and a higher type of physical and cul- 
tural attainment than has ever before 
Unfortunately, how- 


been possible. 


ever, we have been rushed from one 





F. M. Pottenger 


achievement to another with such pre 
cipitous haste that we have failed t 
adjust our progress to man’s requir¢ 
ments. We are idle in the midst of the 
greatest producing devices in the his 
tory of the world; we are hungry and 
cold in the midst of abundance of food 
and clothing ; and the wheels of indus 
try are blocked although backed by the 
greatest concentration of wealth know: 
to man. How to harness science for 
the good of mankind and not allow it 
to run on to his debasement and de 
struction is the burning question whic! 


this generation must settle. 








Observations on Addisin in Diseases of the Blood*T 


By Rocer S. Morris, F.A.C.P., 


Joun H. Fouccer, and Henry Fetson, Cincu 


T has been demonstrated'** that the 

normal stomach in man, swine, dogs 

and cattle secretes an hemopoietic 
substance which, when properly concen 
trated and purified, may be injected in 
tramuscularly into man. This substance 
is thermolabile, dialyzable through col 
lodion, and exhaustible, and may be 
converted to an ethyl ester and extract 
ed 
acetone, chloroform) without impair 
its These 


properties, which characterize both the 


with non-aqueous solvents (ether, 


ing hemopoietic activity. 
material obtained from human gastric 
juice and that from the gastric contents 
of swine, practically exclude the possi 
bility of its being an enzyme. It 1s 
probable that it is a physiological hem 
opoietic hormone, for which we have 
Without 


sufficient evidence to enable one to ar 


proposed the name addtsin. 


rive at definite conclusions, it seems 
likely that addisin is identical with the 
“intrinsic factor” of Castle* and with 


of Wilkinson,’ a 


stance expressed under high pressure 


“hemopoietin” sub 


trom the stomachs of swine. 


Practically pure gastric juice has 
*Read before the Montreal Meeting of the 
\merican 

7, 1933. 


From the Department of Internal Medi 


College of Physicians, February 


ne, University of Cincinnati, and the Med 
Clinic, Cincinnati General Hospital 


Ricu, LEON SCHIFF, 


nat Ohi 


MurRRAy | 


been obtained from man through a 


stomach tube and trom dogs through 


a gastric fistula. Such gastric juice, 


without an “extrinsic factor’ such as 


beef or vitamin b,, when properly con- 


centrated, gives a prompt hemopoietic 


response following intramuscular in 


jection in a patient with pernicious 


anemia. There is no noteworthy his- 


tologic change at the site of injection 


rabbits (figure 1 (B)), 


and we believe, therefore. that 


trinsic factor” is not essential 


renteral admunistratio1 


MrETHODS OF PREPARATION 


Various methods of preparing 


gas 


tric juice and gastric contents for in 


tramuscular injection have been tried 


Concentration by evaporation 1s unsat 


isfactory, concentration im 
\ddi 
ob 


preliminary concentra 


but (a) 
vacuo yields an active product 


sin 1n active form has also been 


tained (b) b 


tion im vacuo, dialysis, and further 


con in vacuo of the dialysate ; 


] 


and (c) by of the con 


esterification 
centrate obtained in either of the two 


preceding methods \ paper giving 
the details of these procedures is in 


\s 


which method yields the most active 


preparation yet, we do not know 


product In each ot the methods hy 
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drochloric acid has been neutralized 
after concentration. Sodium hydroxide, 
sodium bicarbonate or a saturated solu- 
tion of disodium hydrogen phosphate 
has been used for neutralization of the 
acid. Enough is added to render the 
mixture faintly alkaline to litmus. With 


mills. 


divided doses. 


ov RBC, 


Foulger, and Felson 


temperature of the gastric contents be 
kept below 37°C. in any of the pro 


cedures mentioned above. 
DOSAGE 


To establish a rough measure of 


dosage, we have designated as one unit 


A...-Injection of concentrate of 900 cc. Human G.J. in 


B..-.Injection of concentrate of 900 cc. Human G.J,. in 
a single dose on 5th. day. 


























| 
| 























30 


Fic. 1. A. Percentage of reticulocytes and red cell count following 9 units of human 


gastric juice in divided doses. B. 


aseptic precautions, the final product is 
usually sterile. When contaminated, 
however, the neutralized concentrate is 
diluted with four volumes of ethyl 
alcohol. The mixture is then passed 
through a Berkefeld filter, and the fil- 
trate is collected in a sterile flask. The 
alcohol is readily removed by distilla- 
tion in vacuo. It is important that the 


The same following 9 units in a single dos« 


of addisin the material recovered from 
100 c¢.c. of original gastric juice or 
gastric contents. It has been found 
that repeated small injections are le. 
effective than a single large dose (fig- 
ure 1). Thus, the administration in 
divided doses of 9 units of addisin 
(human) has failed to produce the 


hematologic response in pernicious 
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anemia which later followed a single shown defi 


injection of 9 units in the same pa- activity 


tient. Analogous results have been ob- Large quantities of gastric contet 


tained with addisin from swine. may be secured at slaughter 


The hematologic response to addisin from swine and cattle 


prepared by each of the three methods = gastric juice obtainable from man 


The effect of an 


of Human 


» of hemopoie 


37 


tic 


its 


houses 


Unlike the pure 


or 
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July 


Fic. 2. Percentage of reticulocytes 


s of ethyl ester of human gastr« 


puce 


referred to previously is prompt in’ from dogs with a gastric fistula, the 


of cattle 
di- 


This material is analogous to 


pernicious anemia. The product ob- gastric contents 


f¢ ¢ rd 


swine and 


tained by concentration in vacuo of contain in various stages of 
human gastric juice and its ethyl ester gestion 


each cause reticulocytosis and matura- 
tion of the red cells (figures 1 (B) and 
) 


<) 


the gastric juice plus beef or vitamin 


B., as employed in Castle’s experi- 


Studies with the dialysate of con- ments, but the material obtained from 


centrated human gastric juice have also. its concentration gives a response in 
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every way similar to that obtained 
from concentrated human gastric juice 
without an extrinsic factor. 
PERNICIOUS ANEMIA 
Remarkable hemopoietic 
in pernicious anemia have followed the 


responses 


Morris, Rich, Schiff, 


Foulger, and Felson 


globin from 47 per cent to 93 per cent 


(figure 3). A second patient with per- 


nicious anemia received 57 units of 


concentrated swine gastric contents, 


The immediate effect was a blood crisis 
lasting 24 days and a reticulocytosis ot 


44 days’ Without other 


duration. 
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3 13 
July 


Fic. 3. 


of swine gastric contents. 


use of single large doses of addisin 


obtained from swine. 
30 units of esterified concentrate result- 


The injection of 
ed in a prompt reticulocytosis of 24 
days’ duration, accompanied by a blood 
crisis during the first 12 days. In the 
course of 115 


treatment, the red count rose from 1.4 


days, without further 


million to 4.5 million and the hemo- 


The hematologic response following a single dose ot 


T 7 


23 12 ll 2l l 
August Septeaber Ot 


30 units of the ethy! 


there rise in the red 
1.5 million to 4.2 million 
from 44 


to 80 per cent in the course of 64 « 


treatment, Was a 


count from 


and in hemoglobin per cent 


(figure +). From patients now under 


observation, it is probable that similar 
results may be expected with addisin 
obtained by dialysis and also from the 


esterified dialysate. Following intra- 
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muscular injection of a large dose, tl 
eater part of the addisin may be 
nsported to the liver for Storage, 

though proof of this is lacking 
Studies on addisin in the gastri 


cattle are not advanced t 
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4. The hematologi 


gastric contents 


oint we have reached with mate 
from man and swine. There is, 
ver, definite evidence of hemo 
tic activity following intramuscu 
jection of the concentrate of the 
contents of cattle. Walliams 
ander Veer’ have obtained a re nen 
on in pernicious anemia in four tions 


nts by the oral administration ot JUICE 
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centrated swine gastric contents. In 
each, a reticulocytosis was produced. 
The earliest response was within 10 
hours, the latest within 5 days. In Con- 
ner’s’ patient, treated with human gas- 
tric juice, the reticulocytosis appeared 
on the tenth day. The best results, as 
judged by height and duration of retic- 
ulocytosis and blood crisis and by ma- 
turation of the erythrocytes, have 
followed the single injection of 30 to 
60 units of potent material obtained by 
concentration in vacuo of swine gastric 
contents and by the esterified concen- 
trate. An inadequate supply of mate- 
rial secured by dialysis has thus far 
prevented a comparison of potency 
with the other preparations. 
Symptoms of shock, possibly due to 
histamine, have developed promptly on 
attempts to administer, intravenously, 
concentrated gastric contents (both 
from man and from swine). With our 
present preparations, intravenous use 
is dangerous and is not employed. With 
most of the preparations we have used, 
intramuscular injection has caused only 
a minor local reaction and little or no 
general reaction. Before injecting, it 
is important to be sure that the needle 
has not entered a vein. No anaphylac- 


tic phenomena have occurred. 


FE,RYTHREMIA 

Erythremia (polycythemia vera) is 
in many respects the antithesis of per- 
nicious anemia. The etiology is un- 
known. In this disease there is a nor- 
moblastic marrow in contrast to the 
megaloblastic marrow of _ pernicious 
anemia. ‘Theoretically, most of the 
changes observed in this disease might 


result from a hypersecretion of addi- 


Foulger, and Felson 


sin or from a hypersusceptibility of 
the bone marrow to stimulation.* A pa- 
tient* with 8.9 million erythrocytes 
was given 12.5 units of addisin (swine). 
The immediate response was a reticulo- 
cytosis of 2.5 per cent and 14,700 red 
cells per cu. mm. containing minute nu- 
clear particles. The latter is a reaction 
to addisin which we have observed re- 
peatedly in pernicious anemia at the 
onset of the reticulocytosis or just 
preceding it. In the patient’s blood, 
none of these cells was found prior to 
the injection of addisin. A week later 
they had disappeared. A patient with 
pernicious anemia, refractory to liver 
extract intramuscularly, whose red 
count was 4.1 million, received 3 units 
of addisin (human). A reticulocytosis 
of 2.7 per cent and increase in red 
cells containing nuclear particles to 
6,500 per cu. mm. appeared promptly, 
followed by a rise of the red count 
and hemoglobin to normal. The nu 
merical response of reticulocytes of the 
patient with erythremia was twice that 
of the patient with pernicious anemia 
(table 1). 
dosage and in preparations may ac 


However, differences in 


count for this. The bone marrow of a 
second patient with erythremia showed 
a similar response to addisin. 

It is a matter of interest that the 
first patient with erythremia has also 
He has kept 
careful records of his blood counts 


In June 1930, 


had a duodenal ulcer. 


over a period of years. 
when the red count was 10.0 million, 
he began gastric aspiration at 9:30 
p. m. and lavage three to four times 


*We are indebted to Dr. D. P. Abbott of 
Chicago for the opportunity to study thi 


patient. 
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this until 
Without 


Was a 


each week and continued 


the following December. 


other treatment, there steady 


decrease in the red count to 5.3 mil 
lion. The lavage was discontinued it 
December, and in the course of th 
next few months the count rose again 
to 10.2 The 


four weekly 


million. lavage three 


times for a period 


AL, RETICULOCYT! 
OF PERNICIOUS 


Disease 
Pernicious anemia 


Erythremia 


six months must have removed ar 
appreciable quantity of addisin from 


the stomach, a fact which we believ: 


supports our theory and may explai 


the return of the blood count to a nor- 
mal level. Through the action of drugs 
over the 


and roentgen-ray exposures 


stomach, as well as by repeated injec 


tions of histamine, we have attempted 


to lessen the secretion of addisin and 


so to improve the condition of the 


\s yet, we have not met with 


ACHOLURIC JAUNDICI 


\choluric jaundice is a disease with 
racteristic hematologic findings 
tain respects, the qualitative blood 
those seen 


nges are similar to 


nicious anemia. The increase in th 

ilirubin of the serum and of urobilin 
he urine in each of these diseases 

enerally attributed to increased de 


ruction of the red cells. The reticulo 
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‘ytosis, which is permanent in acholu 


ric jaundice, is seen temporarily in 


pernicious anemia in to liver 


Té Sporns¢ 


and itives, to ventriculin and 


ind in spontaneous remis 


pernicious anemia, the 

red count is due chiefly to 

both production and maturation of the 
achol jaundice, on 


ervthrocytes. In uri 


nt Was 


was relative- 


davs (figure 
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5) and then rose. This lot of addisin, 
when given to a patient with pernicious 
anemia, was found to be of low poten- 
cy. It caused a reticulocytosis which 
was maximal on the fifth day. In the 
patient with acholuric jaundice it may 
he significant that the minimal percent- 
age of reticulocytes occurred also on 
the fifth day after the injection. 

A second intragluteal injection of 
of lot of 
given on January 20th, when the retic- 


this addisin was 


55 units 


ulocyte percentage was 11.5. On Jan- 
had de 


creased to 5.8 and on January 25th it 


uary 23rd, the percentage 
was 60.0 per cent. 

The decrease in reticulocytes soon 
addisin 1s 


the 


after each of two doses of 


ot bone 


significant an effect on 
marrow and indicates the possibility 
of establishing better, perhaps normal, 
maturation in acholuric jaundice 
through the use of more potent prep- 
arations. Studies on the fragility of 
the erythrocytes and bilirubin content 
of the serum before and after addisin 
are also being made, both in pernicious 


anemia and acholuric jaundice. 


AGRANULOCYTIC ANGINA 


In agranulocytic angina there has 
also been opportunity to study the ef- 
fect of addisin in one patient.* .\ white 
male, aged 21, to the 


hospital January 15, 1933. There was 


was admitted 


a history of sore throat, beginning four 
days before admission. ‘Two days later 
The throat 
the 


the temperature was 102. 
He had 


night before admission, and was ex- 


became worse. one chill 


*This case 1s being reported elsewhere in 


greater detail. 
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prostrated. temperature 


118, 


tremely His 
) 


was 103, pulse respirations 26 
There were herpes on the lips and | 


nose. Numerous superficial ulcers wer 





seen on the gums and anterior pillars, 


+ 


and there was a larger ulcer on the | 
lower half of the left tonsil. The 
glands at the angle of the jaw wer 
enlarged and tender. ‘The remainder 


of the physical examination was neg 
Examination of the blood show 


6.7 million red cells, 115 per cent het 


tive. 


oglobin (Sahli), 1,400 leukocytes 


differential count showed only 7 
neutropl lies 


\ diagno 


angina was mad 


cent polymorphonuclear 
and no other granulocytes 
of agranulocytic 

On the evening of January 16th, tl 
given 30 units of addis 


patient was 


and a remarkable leukocytic respor 


followed, as shown in table 2. 1 
counts were controlled with the suy 
vital technic. In less than 24 hou 
there was an increase in the gran 


cytes, and soon myelocytes in appr 


ble quantity were found. [Evidence 


marked stimulation of the bone n 


row is. reflected in the different 


counts and in the increase in the nu 


ber of leukocytes. Rapid clinical nl 
provement also accompanied this chang 
in the blood. The temperature was 


normal at the end of two and one-half 
days following injection and_ has 
mained so. 

Here again the result in a_ singh 
case is so encouraging that an extens 
trial of this form of treatment is 1 
cated as soon as material, both clu 
and therapeutic, is available 


The lack of an adequate supp! 





addisin of proved activity has prevent 


ed its trial in other blood diseases. - 


WSIS 
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as secondary anemia, idiopathic hypo 2. may be re 
chromic anemia, sickle cell anemia. the torm suitable for intramuscular injec 
thrombopenic purpuras, the leukemias, tion by concentration i) cuo, by dia 
et cetera. lvsis and | CC ersion t n ethyl 
Hemolytic Jaundice. 
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CONCLUSIONS , , 
se Nas t vet eel btaimed 
\n hemopoietic hormone (addi 3 \ single large dose of addisin 
) is a normal constituent of the gas n be sufficier to induce a remission 
secretion of man, dogs, swine and in pernicious anemia. and is more ef 
ttle It is probably widely distrib rective thar repeated small doses 


1 


in the animal kingdom. } here 1s evidence to 


suggest that 
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TABLE II 
THe L&tuKocytic RESPONSE TO ADDISIN IN AGRANULOCYTIC ANGID 


‘ars 


Polym oT pho 


1ucle 


| 1 








7. 

(30 units of addisin—swine gastric contents—given 5 

1-17 1,600 39.0 39 0 12.0 5.0 

1-18 2,700 41.0 28.0 23.0 3.0 

1-19 2 48 0 18.0 30.0 0.0 
(Temperature normal since 6 a.m., 1-19) 

1-20 5,700 34.0 22.0 42.0 0.0 

1-21 oe 23.0 52.0 0.0 

1-23 21.5 18.5 59.5 0.0 


’ 


*The differential counts were controlled with supravital technic. 
percentages. Blood for counts was taken daily in the forenoon. 


the cause of erythremia may be a 6. In a patient with agranulocyti 
hypersecretion of addisin or a hyper- angina, the leukocytic reaction and 


susceptibility to stimulation by it on clinical improvement have been r 


the part of the bone marrow. markably prompt. In this disease, 
5. The results of treatment of is possible that addisin may be cura 

acholuric jaundice with addisin are tive. 

sufficiently encouraging to warrant fur- 7. Theoretical considerations indi 

ther trial. The possibility of establish- cate the possibility that addisin may 

ing normal maturation of the red cells play a significant role in other blood 


is suggested. dyscrasias. 
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Amebic Invasion of Lymphoid Tissue and Its 
Probable Clinical Significance* 


Bore K, 


By WILLIAM C 


N Kly, 


and Kofoid and Swezy 


1922, Reed and Wyckoff, 
announced 


the finding of Endameba histolytica 


in the lesions of arthritis deformans. 
In this same year Kofoid, Boyers and 
Swezy described the presence of the 


amebae in the lymph nodes in cases of 
Hodgkin's disease. new conception 
of the clinical picture of chronic ame 
biasis was developed as a result of these 
findings, and is described in the papers 
of Boyers, Kofoid and Swezy* in 1925, 
1927. The 


authors, especially, stressed the multi 


and of Craig” in former 


plicity of symptoms due to chronic 
amebiasis and felt that the patients 
suffer from true systemic infection 


with amebae, which they believed to be 
present in many sites in the body not 
previously considered as likely to be 
involved. Fatiguability, defective mem 
of nervousness and 
the 


the 


ory, loss energy, 


headache, are ascribed to effects 


of chronic amebiasis on nervous 


system. Digestive symptoms which 


suggest disordered function or even 


organic disease of the stomach or liver ; 
constipation alternating with brief pe 
riods of diarrhea; cough, with or with- 
out bloody sputum; rapid pulse; de- 
with or without iritis, 


fective vision, 


at the Pasadena Meeting of 


Medical Association, May 5, 


* Presented 
the California 


1932 


M.D., F 


A.C.P.. Los Angeles, California 

were also included as a part of 
clinical picture. According to tl 
authors, patients with chronic ame! 


sis might or might not show such ¢1 


lesions as abscess ot the live 1 
brain, skin ulcers, etc., as a caus 
these widespread symptoms 

To explain the presence OT ant 
in places outside the colon, as, 
stance, the liver, lungs, brain, sple 
bone marrow and lymph nodes 


conception of “systemic infection” 


been previously offered by Wot 


hovers and Swezy." who asserted tl 


“From its portal of entry throug! 


epithelium of the colon into the 
mucosa, FEindameha dysenteriae te 
to spread in the margins of ule 
the colon into capillaries and sn 
veins, and thence may make its 
into the capillary net of the 


through the heart to the capuilla 


of the lung, and into the 


thence 
This new cor 
lat 


tion of chronic amebiasis stimula 


temic circulation.” 


new interest in these diseases and 


to more detailed pathological stud 


of amebic lesions, the findings of wl 
have been published in papers dur 
the past several years 

The present paper will present 
of 


account of the pathology am 


lesions resulting from researches 


the cultivation of Endameha histol 
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kittens in 1924 and 1925, and 
of certain other studies carried 
in collaboration with Dr. C. E 
Forkner in Boston on a number of 
persons with Hodgkin's disease 
tter work was supervised b 
George R. Minot. of the Collis 
luntington Memorial Hospital, and 
Dr. Francis W. Peabod 
the Thorndike 
if the Boston C1 
discussion it will be sl 
results of these studies 
a pathological basis tor 


’ 1)t 
CCP 


In 1891, Councilmai 
rst a ri I cle scribed 
OL) ani 
d the differentia 
amebic origin and that 
origin. Ibv extensive 
literature they showed 
e cases of 
itic”’ colitis, as pre viously desert] 
American, English, F 
ph siclans In the 
ntries, were probably instar 
bic infection. 
work of Councilman 


was confirmed and amplited 


of other investigators, Roget 
nen,'” Viereck, and Woolley 

isprave \lore recent investigato1 
studied the lesions in the intes 
and liver of kittens experimental 
tected with these parasitic ame! 


studies revealed the identit, 
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stroy simultaneously both the intersti- 
tial tissue of the tunica propria and the 
epithelial covering of the glands. They 
may often, however, be seen passing 
into and down the lymphatic channels 
of the tunica propria into larger lym- 
phatics in the submucosa. There they 


seem to be arrested in their progress, 


Fre, i. 


creating a localized area of necrosis 
and forming abscesses. As this area 
grows the overlying mucosa may slough 
with the production of a large deep 
ulcer (figure 2). The amebae in the 
bottom of the glands cause necrosis of 
the adjacent epithelial cells of the crypt 
and invade the mucosa above the mus- 
cularis mucosae; later a larger ulcer 
develops from the sloughing of the 
the lesion. Secondary 


mucosa above 


Erosion-ulceration by amebae, with formation of diphtheritic membrane. x | 


William C. Boeck 


bacterial invasion of variable amout 
may occur in many of the larger ulcer 
and the deeper erosion-ulcer lesions 


The 


marked polymorphonuclear infiltration 


results of this complication 
and a purulent exudate. 


Liver, Lung and Brain Abscess 


With the formation of deep ulcers 


150. 


the submucosa, the amebae may find 


their way into the blow dd capillaries and 


may thus be carried by the portal cir- 
culation to the liver. Here, in some 
cases, a hepatitis occurs which may 
progress, by proteolytic and liquefying 
necrosis of the liver parenchyma, and 
result in single or multiple amebic ab- 
scesses. A pulmonary abscess may be 
produced from this focus in the liver 
most frequently by direct extension 
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through the diaphragm and occasion- 
ally by blood stream invasion. In rare 
further blood 
has caused an embolic brain abscess or 


cases stream invasion 


an abscess of the spleen. These in- 


stances, however, have nearly always 
been associated with an older abscess 
and gen 


of either the liver or lung 
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tissues are also important because of 


their probable relationship to the symp- 


toms present in cases of chronic ame- 


Lee 
DIASIS. 


, « pps y 
Lynuuph Fol Icies, 


obser\ Ing Seve ral progres- 


Lesions in Oppor- 
tunities of 
sive stages in the early invasion, as 


well as the gradual and ultimate de- 


Deep submucosal amebic ulcer with complete destruction of intestinal mucosa. 
I 


x 


erally with a previous amebic colitis. 
his, in a general way, characterizes 


the manner and progress of amebic 


the intestine, liver and 


lungs, with the exception of lesions in 
The pathology 


infection in 


the lymphoid tissues. 
of the lesions in lymphoid tissues has 
not been studied as extensively as that 
of the ulcerative lesions of the intes- 
tine, although lesions in the lymphoid 


J. 


struction of the lymph follicles, were 
afforded by lesions occurring in Pey- 
er’s patches of the terminal ileum of 
five kittens experimentally infected 
with Endameba histolytica. The ame- 
bae showed an apparent selective action 
in attacking the follicles, as was evi- 
dent from an initial necrosis of the 
epithelium covering the tip of the soli- 


tary follicle. The adjacent epithelium 
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of the intestinal mucus glands was not — tered polymorphonuclears, large mono- , 
affected (figures 3 and +). Following nuclear cells, and a proliferation of ; 
the destruction of the epithelium over connective tissue elements, attempting , 
the follicle, the amebae moved down to wall off the lesion. In the center oi 
into the body of the follicle, anda sinus the gland there was progressive de- 
tract was formed. The lymphoid cells struction of the lymph cells by the 
of the follicle and the interstitial cells amebae, resulting in much cellular de- ‘ 
Cot ioe 
fs Ore 
¢ 
a 
a 
Fic, 3. Very early amebic abscess in solitary follicle, with destruction of epitheliur 

over tip of the follicle, and downward migration of amebae—adjacent epithelium normal 
x 100. 
of the reticulum underwent necrosis, tritus. The amebae, as they multiplied i 
the nuclei becoming pyknotic and the and formed a localized abscess, ap- “ 
cytoplasm undergoing gradual dissolu- peared as large cells within a nest o! - 
tion or liquefaction (figure 5). There lymphoid cells (figures 6 and 7). Th “ 
was practically no evidence of any abscess thus produced continued to th 
cellular reaction to the infection in the grow until the whole follicle was de- 
early stages of the invasion, but later stroyed. Later, the mucosa overlying 
stages showed an infiltration of the the abscess in the submucosa may, 1 ar 
submucosa at the outer limits of each some cases, slough off and produce ea 
follicle, with plasma cells chiefly, scat- large deep ulcer (figure 8). ‘Ther ~ 
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was no evidence of bacterial invasion 


of the follicles in the early stages of 


the amebic invasion. 

The follicles in the colon also showed 
early invasion by amebae. This con 
dition, too, was noted by pathologists 
studving lesions from the human colo 


Such an invasion of lymphoid tissue 


Fic. 4. Same as figure 3, except higher 
nd normal adjacent epithelium. x 200. 


may, however, go on simultaneously 


with the erosion destruction of the 
mucosa adjacent to the follicle or else 
where, depending upon the location of 
the amebic invasion (figure 9). 

The observations of Lyons (1856), 
(1860), Woodward (1880), 
(1886), cited by 


Lafleur, 


Parkes 


and \laclean Coun- 


cilman and also showed ab- 


Scesses or ulcers occurring first in the 
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I Lic les ot tl 


ileum in 


and 
cases \l 
felt 


these 


Ivmphoid ie colon 


terminal human 


though these early investigators 


that the disease often began in 


Councilman and Lafleur 


the 


structures, 


considered amebic invasion of the 


Somewhat 


iction., 
' 
' 


thie 


death of a 


how amebae in lymph follicle 


patient due to peritonitis from a per- 


foratio1 


of the ileum by amebae invad- 


ing a Peyer's patch. This same patient 


i 


also had typhoid fever, so the cause 
of the perforation may have been of 
typhoid origin, the amebae being pres- 
ent in the lesion and passing through 
into the abdomen. Very recently Heg- 
ner, Johnson and Stabler*’ reported 


amebic invasion of lymph follicles in 
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an appendix removed at operation 
from a patient in whose stools End- 
ameba histolytica had been previously 
found. 

The very recent studies made by 
various investigators of lesions of the 
lymphoid follicles occurring in kittens 
and monkeys experimentally infected 


“- ‘ 
a 


rs MS 


Fic. 5. 
no ulceration of adjacent epithelium. x 50. 


with Endameba histolytica are not in 
agreement as to whether such lesions 
should be attributed to amebic or to 
bacterial action. 

Hiyeda*! found no amebae in folli- 
cular ulcers, and thought that the le- 
sions were due to bacterial invasion. 
Ratcliffe** believed that: “The appar- 
ent role of the amebae is superficial 
destruction of the mucosa which allows 
pyogenic bacteria to invade the lymph 





Amebic abscess in lymph follicle, showing sinus tract to lumen of intestin¢ 
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vessels and produce submucous ab- 
scesses in the follicles.” He felt that 
the were of bac- 
terial origin, amebae wandering into 
the 
Hegner, Johnson and Stabler, 


follicular abscesses 


and around them after death of 
kitten. 
who studied experimental amebic le- 
sions in monkeys, were of the opinion 








that the follicular abscesses were ot 
bacterial origin because they found no 


amebae in them, On the other hand, 
Dopter, Jurgens, Martin and the au- 
thor have recorded observations in 
which the amebae were found in the 


We 


may conclude, therefore, that follicular 


abscesses of the lymph follicles. 


abscesses may be of either bacterial or 
amebic origin. Abscesses of both types 
may occur in the same subject. OU! 
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Fic. 6. Peyer's Patch, frontal section, showing nest of amebae in each follicle. x 30. 





“I 
un 


Fic. 7. Amebic follicular abscess, from figure 6, higher magnification. x 
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such a nature were some of the cases 
reported in early writings on “follicu- 
lar” colitis. It may be that the very 
early lesions as reported by Jurgens 
and the author were not observed by 
Hiyeda, Ratcliffe, nor by Hegner and 


his associates. 


Fic. 8. 


Jurgens was the earliest investigator 
that in kittens the 
seemed to invade the lymph follicles 


to note amebae 
first while the adjacent intestinal epi- 
thelium remained intact and apparent- 
ly healthy. Although Martin also ob- 
served the folli- 
cles, he did not feel that these struc- 


amebic abscesses in 


tures were predisposed to the attack of 
Endameba histolytica. He did not, 
however, observe early stages in the 
invasion of these glands. The present 
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writer's observations and_ those 
Jurgens indicate that these glands are 
very early attacked by the amebae, 
even before the adjacent epithelium is 
damaged, and long before there is a1 
evidence of bacterial invasion such 


Ratcliffe maintained. It is also signit 


cant that the appendiceal infection with 
Endameba histolytica, reported by Heg- 
Johnson and Stabler, showed, as 


the only evidence of microscopic da 


ner, 
age, two small early amebic ulcers i 
the lymph follicles. 

To summarize, the pathology 0! 
amebic lesions indicates that there are 


nTo 


two distinct, fundamental lesions 


duced by these parasites ; first, an earl) 


erosion-ulcer which is the result of the 
invasion and destruction of epithelial 
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tissue of the intestine (this is also true 
when other epithelial structures are at 
tacked) ; second, an abscess which is 
produced in solitary lymph follicles, 
the liver, lung, brain and spleen. There 
is considerable pathological evidence 


Fic. 9. 
above. 


Solitary follicular amebic absc 


} » 9E 
X 4. 


brane 


that the amebae may attack the lymph 


llicles of the colon, appendix and 


terminal ileum before producing much 
or any damage to the adjacent epi- 
ielium. 

HOopGKIN’s 


\MEBIASIS AND 


DISEASE 
Kofoid, Boyers and Swezy,* in 1922, 
reported on several cases of Hodgkin's 
disease confirmed by pathological ex- 
amination of excised lymph glands. 
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These glands contained certain cells 


which were interpreted as Endameba 


histolytica by the authors. Later they 


reported that amebae were found in 


> 


the stools of 18 out of 20 cases of 


Hodgkin’s disease studied by them. 


ion-ulceration and diphtheritic mem 


Dr. C. L. Forkner and the author, 


while in Boston, studied a number of 


cases of Hodgkin’s disease from two 


aspects. Dr. Forkner was interested in 
the diagnosis of diseases, such as Hodg 
kin’s and malignancy, by glandular 


The 


punctured with a needle in the lumen 


puncture. affected glands were 


of which was a coarse dental broach 


The 


subsequent withdrawal brought away 


rotation of this broach and its 


cellular material which could then be 
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stained with supravital dyes and stud- 
ied in the warm chamber. The report 
of this part of the study has been pub- 
lished by Dr. Forkner.**:** 

The author’s part in this investiga- 
tion was the search for Endameba his- 
tolytica in the lymph node material. 
Culture inoculated to 
grow any amebae that might be pres- 
ent; and hematoxylin-stained smears 


media were 


were studied microscopically. The stools 
from many of these patients were also 
examined for Endameba_ histolytica. 
Some of the cases studied were not, 
however, included in the published re- 
ports of Dr. Forkner. 

All the cases studied had had definite 
pathological diagnoses which, with few 
exceptions, coincided with the results 
obtained from gland puncture. The 
author collaborated in a study of fif- 
teen cases of lymphoblastoma, of which 
nine were diagnosed as Hodgkin’s dis- 
ease; three as lymphoblastoma of the 
rapidly growing type; and two as lym- 
phoblastoma of the leukemic type. In 
none of the cases of lymphoblastoma 
reported by Forkner, nor in any of the 
additional cases studied and not re- 
ported, was Endameba histolytica ever 
observed either among the living cells 
stained with vital dyes, or in the stained 
pathological sections of the glands. 
siopsy material obtained from the nine 
cases of Hodgkin’s disease was inocu- 
lated in culture media, but these cul- 
tures also proved negative for amebae. 

The stool examinations of these pa- 
tients revealed that Endameba histo- 


lytica was present in the stools of but 


one of these cases. Endameba coli was 
also present in this case. Of the re- 
maining eight cases, Endameba coli 
occurred in one case, Endolimax nana 
in one case, and Giardia lamblia in one 
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case; the other five cases were negative 
for intestinal protozoa. Three 0] 
examinations were made in one of 
these cases ; and six stool examination 
in each of the other eight cases. The 
results of the stool examinations were 
in marked contrast with those obtained 
by Kofoid, Boyers and Swezy® who 
found Endameba histolytica in the 
stools of eighteen out of twenty pa- 
tients having Hodgkin’s disease. 

To summarize this investigation of 
the nine cases of Hodgkin’s disease: 
amebae were absent in the stained 
pathological sections, in the living cells 
obtained by gland puncture, in this 
same cellular material stained with 
hematoxylin, and in culture media in- 
oculated with this cellular material. 


DISCUSSION 

The clinical concept of chronic ame- 
biasis held by Boyers, Kofoid and 
Swezy and others has not, for several 
reasons, met with general acceptance 
by physicians and pathologists. Their 
attempt to ascribe an etiological role 
to chronic amebiasis in symptom com- 
plexes characteristic of what is usually 
termed neuresthenia, and in such dis- 
ease processes as iritis, neuritis, arth- 
ritis deformans and Hodgkin's disease 
could only be justified by proof of the 
presence of Endameba histolytica in 
the tissues of such cases. 

Pathologists have failed to identify 
any of the cells in lesions of arthritis 
deformans as identical with Endameba 
histolytica. Likewise, the progressive 
pathology of these destructive lesions 
of bone is not in any way suggestiv 
of amebic invasion, since no liquefying 
necrosis occurs with local abscess tor- 
mation, such as is found in amebae 


infested tissues. Further, the for 
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tion of bony lipping and spurs is not 
consistent with amebic pathology. 
The presence of amebae in the en 
larged lymph nodes of Hodgkin's dis 
ease has not been confirmed by other 
pathologists who have made a careful 
study of this disease. The author’s in- 
vestigations, as well as those of Jur 
have shown 


gens, Martin and others, 


that when amebae invade lymphoid 
] 


follicles abscess formation results and 
that in such lesions amebae are easily 
detected. Abscess formation is very 
unusual in the lymph glands of Hodg- 
More 


Hodgkin’s glands, 


kin’s disease if it occurs at all. 
the 
which Kofoid, Boyers and Swezy be 


over cells in 
lieved to be amebae, were difficult to 
find. The 


nine cases of 


author’s investigations on 
Hodgkin’s disease, to- 
gether with those of Forkner and 
more recently those of Twort*’ in 1930, 


Hodgkin's dis- 


ease, have failed to show that Endame- 


covering 61 cases of 
ba histolytica is present in the enlarged 


glands or in cultures inoculated with 
material from these glands. 

\ll previous investigators have found 
little evidence of generalized systemic 
invasion with Endameba_ histolytica. 
Liver abscess, it is true, has for about 
40) years 


ameba reaching the liver through the 


been assumed to be due to 


blood stream. However, even in India 
where this complication is most fre 
quently seen, it occurs in only 20 per 
The 
liver is usually an efficient filter which 
the 


cent of the cases of amebic colitis. 


prevents amebae from entering 
blood The fact that 
| amount of bile in cultures is fatal 


stream. even a 
ebae may account in part for the 
role of the liver 
and Lafleur? Manson 
Bahr,?* Clark?* and others have shown 


tive defensive 
Councilman 
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that when lung abscess occurs it 1s more 
usually as a result of direct extension 


from a liver abscess than by invasion 


of the lung by amebae carried in the 


cir ulating blood \mebic abscesses of 
the brain, spleen and kidneys, which 
are evidence of invasion of the systemic 
circulation, are quite rare. Therefore, 
to assume that systemic amebic invasion 
occurs with such frequency as to be 
accountable for such relatively common 


Hodg 


is contrary to 


diseases as arthritis deformans, 
kin’s disease, iritis, etc. 
all previous knowledge of the patholo- 
ry of the disease 


~ 


Because, then, of the lack of confir 
mation of their findings and because of 
the inherent improbability of their con 
ception of systemic invasion, physicians 
and pathologists generally have not ac 
cepted the views of Boyers, Kofoid, 


and Swezy 


\nother conception of the relation 


ship ot general constitutional condi- 
tions to chronic amebiasis was brought 
forward by barrow. He first suggested 


that and arthritis 
may Ely, 
Wyckoff later stated, but he held that 
the relationship was due to the prob- 


the 


chronic amebiasis 


be related, as Reed and 


able presence of small lesions in 


intestine that permitted the absorption 
of toxins, and not to the presence of 
amebae in the bone marrow in cases of 
arthritis deformans 

This particular conception of chronic 
amebiasis finds a definite pathological 
basis in the studies of the lesions of 
the solitary lymph follicles. All infec 
tions of Endameba histolytica must be 
considered potentially dangerous to 
health even in the so-called carrier cases 
has been 


oft chronic amebiasis, as 


known for a long time. For the rea 


sons given 


above, it is hardly probable 
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that in such chronic cases the amebae _ believed to be partly responsible, should 
reach the bone marrow or lymph _ be thoroughly examined for Endameba 


glands. They may, however, cause /iistolytica, just as they are exam- 
slight erosion-lesions of the intestinal ined for infected tonsils, abscessed 
mucosa, and may invade the solitary teeth and other foci. If an amebic 
lymph follicles, causing abscesses such infection is discovered it should be 


as have been previously described. eradicated by thorough treatment. Too 
These small lesions, which would not much in the general improvement of 


be detectable in the sigmoidoscope, the patient should not be expected, 


represent definite portals of entry into view of the fact that there are m 
the lymphatic system for the absorption likely multiple factors at work. 
of toxins from the colon. Hence each To summarize, it has been shown 
lesion is a focus of infection. The that there are two fundamental kinds 
toxins may be liberated either by the of amebic lesions: first, erosion-ulcers 
amebae, or by the bacteria in these le- of the epithelium which may become 
sions. The toxins from the bacteria deep and undermining in character, 
may be the more important etiological often secondarily invaded by bacteria; 
factors in the production of inferior second, a localized abscess in lymph 
health and chronic disease in individ- follicles, liver, lung, brain and spleet 
uals infested with Endameba histolytica. Further investigations on cases 
The clinical application of these Hodgkin's disease have failed to show 
pathological observations is clear and any amebae present in the enlarged 
indicates that all patients who are in’ lymph nodes. It is suggested that the 
poor health and underweight, those small erosion-ulcers of the epithelium, 
with nervous and physical exhaustion, and especially the localized abscesses 
and those who may be subject to re- seen in the solitary lymph follicles, pro- 
current attacks of arthritis and other vide a pathological basis for the clin- 
diseases for which focal infections are ical conception of chronic amebiasis 
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Variations in the Volume and in the Acid Content of 
Gastric Secretion of Normal Individuals Following 
Stimulation by Histamine*7 


By FriepRICH ENGELBACH, M.D., and CHARLEs L. 


Brown, M.D., F.A.C.P., 


Ann Arbor, Michigan 


URING the last few years the 

analysis of gastric contents ob- 

tained after stimulation by his- 
tamine has come into general use. 

The work of Bloomfield and Pol- 
land’? on the acidity of gastric juice 
following histamine stimulation has 
shown that the volume and _ acidity 
rapidly increase, the maximum being 
reached in 20 to 30 minutes after in- 
jection, after which time the volumes 
diminish, while the acidity maintains 
its high level throughout the test of 
an hour's duration. They found a 
constancy of response of volume and 
acid after giving repeated doses of the 
same amount of histamine to a given 
individual. 

Gompertz and Cohen* have shown 
that as little as 0.25 mg. of histamine 
hydrochloride will give a gastric secre- 
tory response, and that in using larger 
doses (0.5 mg., 0.75 mg., 1.0 mg.) a 
greater response is usually obtained, 
but that the results are not mathemat- 
ically proportional to the size of the 


dc se. 


*Received for publication November 11, 
1932. 

*From the Department of 
cine, University of Michigan Medical School, 


Ann Arbor, Michigan 


Internal Medi- 


Kinsella,t after reviewing the litera- 
ture concerning the acidity at the car- 
diac and pyloric ends of the stomach, 
reports that he finds the gastric con- 
tents usually more acid at the cardiac 
than at the pyloric end if saliva is ex 
cluded. 

The gastric secretion after stimula 
tion by histamine has been studied 1 
two healthy men aged 28 and 32 years 
In aspirating the gastric secretion th 


Rehfuss tube was used, the 60 cm 
mark being kept at the incisor teeth 
Continuous aspiration of the 


secretion was performed at a negati\ 


oastTi 
SASL 


pressure of 15 to 20 cm. of mercury 
maintained by a water driven suctiot 
pump. A 15 minute fasting sample 
(fasting contents and any gastric se 
minutes’ time) was 


cretion over 15 


obtained; then histamine (ergamune 
phosphate) was administered subcut 
aneously, 0.1 mg. per 10 kilograms of 
body weight, and the subsequent gas 
tric secretion obtained was divided int 
six 10 minute samples. The volume ot 
each sample was measured, and fre 
and total acidity of each sample 
determined using dimethylamino 
benzol (Topfer’s reagent) and ph 
phthalein as indicators, the acidity 


ing expressed in terms of 0.1 1 
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acid per 100 c.c. of gastric juice. The (4) the maximum free acid varied 


tudy was carried on over a period of from 58 to 86, the maximum total acid 
eight months, 16 analyses being done varied fr 5 to 96, and the maxi- 
on one subject and seven on the other. 
In each of the charts the solid lines 
indicate the response to 0.1 mg. hista 
mine per 10 kilograms of body weight ; 
the broken lines to half this dose; and 
the dotted lines to one-fourth the first 
mentioned dose. All of the analyses 
were done by the same two individ 
uals, thereby tending to minimize et 
rors due to variations of technic 
Charts 1, 2, and 3 on subject F. E. 
show: (1) that the maximum acidity 
and the maximum volume per 10 min- 
ute period were always reached in thi 
10 to 20 minute or in the 20 to 30 
ninute samples, usually in the former ; 
(2) that after the maximum acid s« 
cretion is reached, the acid rapidly 
diminishes, tending to approach the 
fasting level at the end of an hour 
after the administration of histamine, 
while there is less diminution noted 
amount of secretion per 10 minute 
period ; (3) that a close relationship 


exists between the free and total acid; 





mum volume for the minute period 

except on one 

Free Acidity Curves “CaASIOI wh nm 30D were obtained: 

lines 0.10 mg. histamine per 10 (5) half of the dose of histamine 

kilograms body weight. 

lines 0.05 mg. histamine pet 

kilograms body weight. ly as high a1 1 level as the full dose; 
lines 0.025 mg. histamine per ' hicts 
kilograms body weight. ee Co me GOSe OF HiSta 


secretion but near 
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, 
mine did not elicit the average full dose 
response in either volume or acid. 
Charts 4, 5, and 6 on subject C.L.B. 
show (1) that the maximum acidity 
and the maximum volume per 10 min- 











Fast O10 10-20 20-30 30-40 40-50 50-60 
Minutes afler Histamine 


Cuart IV. C. L. B. Free Acidity Curves. 
Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 
Broken line = 0.05 mg. histamine per 10 
kilograms body weight. 


ute period were always obtained by the 
end of 40 minutes after the injection 
of histamine, usually in the 20 to 30 
minute or in the 30 to 40 minute sam- 
ples; (2) that after the maximum acid 
secretion and the maximum volume per 
10 minute period were reached there 
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Minutes after Histamine 
Cuart V. C. L. B. Total Acidity Curves. 
Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 
Broken line = 0.05 mg. histamine per 10 
kilograms body weight. 


was a tendency for both acid and vol 
ume to diminish but not as rapidly as 
in subject F. E.; (3) that a close rela- 
tionship exists between the free and 
total acid; (4) the maximum free acid 
varied from 75 to 106, the maximum 
total acid varied from 87 to 113, and 
the maximum volume per 10 minut 
period varied from 42 to 84 c.c.; (5) 
one-half of the dose of histamine did 
not elicit the average full dose respons: 
in either volume or acid. 


Since continuous aspiration removes 


practically the entire secretion of th 


stomach it is possible to obtain from 
the results of these tests a quantitative 
measure of gastric secretory function 
The influence of regurgitation of duo 
denal contents was probably of no sig- 
nificance in these tests since none of 
the samples was stained with bile. Th 
amount of free or total acid, expressed 
as 0.1 normal acid, secreted during th 
hour test period is calculated in the 
following manner: the volume in c.c. 
of each 10 minute sample is multiplied 
by the amount of acid, in terms of 0.1 
normal acid, per c.c. of that juice, and 


the sum of the values of each of the 








Ay Ee 
Cuart VI. C. L. B. Volume Curves 
Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 
Broken line = 0.05 mg. histamine per 10 


kilograms body weight. 
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Gastric Secretion of 


six samples gives the total acid secre- 


tion for the hour. Table 1 shows the 


volume and the quantity of free and 
total acid secretion in the hour follow- 


stimulation by histamine. A con- 


ing 
siderable variation of acid secretion in 


the same individual given the same 


dose of histamine on different days is 


shown by these figures. 


Histamine in Me 
per 10 Kilograms 
ot Body Weight 


myViunmumnkb RRL 
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Table 2 shows the results on subject 
F. E. 


used 


when two Rehfuss tubes were 
at the 


neous and continuous aspiration, the tip 


same time with simulta- 


one being 60 cm. and the other 72 
cm. from the incisor teeth, these tube 
tips being found by X-ray examination 

e in the cardiac and pyloric ends of 

stomach respectively. It will be noted 
all of the 
tained from the tube in the cardiac 
the that 


it almost secretion was 


of stomach and these 


Norma! Individuals 1563 
ite! 
that this 
tube at 


samples usually had the gre free 


We believe 
that the 


and total acidity 


experiment indicates 


60 cm. removes practically all of the 


gastric secretion and that the secretion 


obtained from the cardiac end of the 


stomach usually has a greater acidity 


removed from the pyloric 


1ed in the Hour | 
Stimulation 


Obtair 


Histamine 


Fre 


less constancy 1n 


the 


Our studies show 


both volume and acid secretion in 
same individual after repeated doses 
f same amount of histamine than 


Polland 


The gastric contents were usually more 


of the 
was found by Bloomfield and 
acid at the cardiac than at the pyloric 


end of the stomach. Smaller doses of 
while they elicit some gas 


do 


a dose 


histamine 
seem to be 


0.1 


tric secretion, not 


Satistactory as of meg 


10 kilograms of body weight. 
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TABLE II 


ANALYSIS OF GASTRIC CONTENTS OF F. 





Specimen 
60 cm. tube 

Volume Free 

in C.c. acid 
15’ fasting 80 0 
0’-10' after hist. 12 28 
10'-20 ” “4 18 63 
20'-30' ” “ 13 61 
30’'440_” é 11 28 
40’-50' ”’ : 8 12 
50’-60’ 4 5 
Specimen 

60 cm. tube 

Volume Free 

in C.c. acid 
15’ fasting 24 14 
0’—10' after hist. 20 21 
way |” ws 30 7() 
we CU” ‘e 11 58 
30’'40 ” " 8 #6 
40’-50’ ” . 8 2 
50’-60’' ”’ " 11 , 


SUMMARY 
1. <A study of the variations in the 
volume and acid content of gastric se- 
cretion of two normal individuals, fol- 
lowing stimulation by histamine (er- 
gamine phosphate), is presented. 
— volume and in 


acidity of the gastric secretion is ob- 


maximum in 


tained, on the average, about 30 min- 
utes after the administration of hista- 


mine. 


? 


E. Ustnc 2 Reuruss Tupsets, Tres 60 anp 72 cm 
FROM INCISOR TEETH, 0.1 mG. HISTAMINE PER 10 KILoGRAMS Bopy WEIGHT 


May 25, 1931 


72 cm. tube 
Total Volume Free Total 
acid in c.c acid acid 
19 10 0 16 
47 2 0 18 
75 4 37 44 
73 l 42 55 
40 0 
26 l 35 58 
23 3 4 23 
June 1, 1931 
72 cm. tube 
Total Volume Free Total 
acid in ¢ Cc acid acl 
23 7 5 17 
33 3 10 19 
86 ] 33 47 
67 5 4 58 
40 ] 25 42 
18 2 21 37 
16 6 () 14 


3. There are distinct variations 11 
the volume and in the acidity of the 
gastric secretion of the same individ 
ual given the same amount of hist 
mine on different days. 

4. When 
moved from the pyloric and cardia 
at the same time, 


gastric secretion is ré 


ends of the stomach 


the acid content of the secretion ob- 
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Orthostatic Albuminuria 
A Comparison with Other Types of Albuminuria*f 


By Epwarp G. Trorp, M.D., 
Rov hest i. 


FTER rather completely review 
ing the extensive literature of 
the last twenty years on ortho- 

static albuminuria, it 1s apparent that 
many clinical impressions have been 
accepted as fact without proper critical 
study. Few authors have presented 
sufficient data on carefully studied 
series of cases to lend weight to their 
conclusions. 

In an effort to obtain some accurate 


formation about orthostatic albu 


minuria, its effect on the patient’s 
health, the relation it bears to glome- 
rulonephritis, the type of patient af 
fected, and if possible its etiology, the 
records of 185 patients seen at The 


Mayo Clinic over a period of approx 
imately ten years were carefully anal 
vzed. The results were tabulated at 
length, and the tables made are sum 


marized in table 1. The cases studied 


have been divided into four groups 
(1) orthostatic albuminuria; (2) al 
buminuria with an orthostatic response 
(3) latent glomerulonephritis, and (4) 
hronic glomerulonephritis. 
he diagnostic criteria for inclusion 
cases in the first group have been 
occurrence of albumin in the urine 
ien the patient was in the erect posi 
‘Submitted for publication December 9, 


From The Mayo Clinic, Rochester, Min 


and E. G. WAKEFIELD, M.D.., 


Minnesota 


tio1 whereas specimen excreted 
while the patient was lying down, or 


the night specimen, must have been en 
tirely free from even traces of albumin 
by the usual method of detection. It is 
ible that this rule has excluded 
certain cases otf orthostatic albuminuria 
from our first group, since, in genuine 
cases of this sort, the albuminuria has 
been demonstrated to persist a short 
time after the patient has lain down 
The sediment in such cases is usually 
free from erythrocytes and casts, but 
it should be remembered that occasion 
al erythrocytes or granular casts may 


be found in normal urine. There must 


have been no history suggestive of 
nephritis or nephrosis, nor any oft 
the physical signs which are common- 


ly associated with nephritis, such as 
changes in the vascular system, includ 
ing retinitis. A slight to moderate de- 
ree of anemia, without evidence of 
renal or vascular disease, was consid 
ered permissible. The criteria for a 
diagnosis of albuminuria with an ot 
ostatic response have differed trom 
those of the first group only in that 
the albuminuria must have been con 
stantly present in all positions, al 
though increased in grade or amount 
while the patient was standing. For a 
diagnosis of chronic latent glomerulo 


iritis, there must have been a his 
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TABLE I 
SUMMARY OF MATERIAL 


D ~ 
a 2 
.! # SE 
2 5 #£ of 
= = = 
~ . Be on > wv 
ws oa = eS 
s) 7 = Y 2s 
wo £€ 5 % €F 
wo a = a : 
¥ = > i n= 
g £ S65 g§ EF 
Ph vu , vs = Son 
- > we we = 
Orthostatic 100 17.24 47 4 62.0 21.0 
albuminuria 
Albuminuria 43 17.79 46 4 744 44.5 
with an 
orthostatic 
response 
Latent glom- 17 13.35 32 6 70 41] 
eruloneph- 
ritis 
Chronic 25 50 10 56.0 
glomerulo- 
nephritis 


tory of acute nephritis which appar- 
ently had subsided, although albumin- 
uria had persisted. Although it might 
have been impossible, without the his- 
tory, to distinguish this condition from 
uncomplicated orthostatic albuminuria, 
traces of albumin in the night speci- 
men of urine frequently have occurred. 
The albuminuria of chronic glomerulo- 
nephritis needs no definition. 

In the tables when blood pressure 
is given, it is the average reading, if 
more than one observation was made, 
and is expressed in millimeters of mer- 
cury. Hemoglobin was estimated in 
per cent (Dare). Blood urea was ex- 
pressed in milligrams of urea in each 
100 c.c. of blood, as determined by the 
aeration method. Excretion of phenol- 
sulphonphthalein was determined ac- 
cording to the modified method of 
Rowntree and Geraghty. Albumin was 


| Elevated blood pressure, 


<luced excretion of phenol- 
, patients 


Re 


J 
v 
t 
7 
f 
7. 


lxrythrocytes or casts persist 
ent in sediment, patients 
\verage number of 


Patients traced 
years traced 





Arteriosclerosis, patients 
Ilevated blood urea, patients 


sulphonphthalein, patients 


Fixation of specific 


patients 
gravity 


] 2 64 6.11 ] 
] ] 43 7.56 2 

] ] 17 8.06 

& ar ; l ] 2: 


determined by the sulphosalicylic acid 
method, and was graded from 1 to 4 
Specific gravity was obtained by us¢ 
of the mercury urinometer of Exton 


ORTHOSTATIC ALBUMINURIA 


We studied 100 cases of orthostatic 
albuminuria, Of these patients 62 per 
cent were males. However, it is un- 
fair to compare the incidence by sexes, 
since we do not know the reasons that 
originally brought the patients to th 
clinic. Many came because of the dis 
covery of albuminuria in tke course of 
examination for life insurance, and it 
is probably safe to assume that mort 
males than females apply for life in- 
surance. The when the 
patients were first seen in the clini 


average age 
was eighteen and twenty-seven hu 
dredths years, while the average ag 
at the time when albuminuria had beet 
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discovered was seventeen and twenty- 
four hundredths years. The oldest pa- 
tient was aged 47 years, and the young- 
est, four years. Twenty-six per cent 
of the patients were aged 12 years or 
less, while 7 per cent were aged 30 
years or more. The survey disclosed, 
that 


occasionally seen in late middle life, a 


orthostatic albuminuria is 


also, 
fact which needs emphasis. Lordosis 
was recorded as being present in 21 
cases and absent in 11; in the remain- 
ing 78 cases nothing concerning it was 
recorded, but it is probably fair to 
that 


assume lordosis was absent in 


most cases. 

Forty-nine patients were either ob 
served repeatedly or were known to 
have had albuminuria previously, and 
in these cases the average duration of 
known albuminuria was six and fifteen 
hundredths years. Seven of the 49 pa- 
tients responded to a questionnaire, 
and indicated that they enjoyed good 
health and had no symptoms of renal 
disease over an additional average pe- 
riod of five and eighty-nine hundredths 
years; results of urinalysis were not 
Fifteen pa- 
] 


and 


reported in their answers. 
tients were observed once only; 
t} 


they answered the questionnaire, an 


average of six and one-tenth years 
later, indicating that they were in good 
health, 


results of urinalysis. Thus, 64 patients 


but they did not report the 


were traced over an average period of 
The 


remaining 36 patients were observed 


six and eleven hundredths years. 


once only. One patient with persistent 


thostatic albuminuria, one of the 64, 
is observed over a period of 26 years 
'f the 64 patients traced, 63 (98.4 


cent) were in good health after 


iverage interval of six and eleven 


wndredths years. One of the 64 pa- 
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tients (1.6 per cent) had symptoms of 


renal disease, but urinalysis was not 


reported in this case. Of the 49 pa- 


tients who were repeatedly observed, 


) 


16 (32.7 per cent) had negative urin- 


interval of six 


alysis after an average 


and fifteen hundredths years. Thirty- 
three of the 49 patients (67.3 per cent ) 
still had albuminuria after an average 
interval of ind fifteen hundredths 


years In 1] 


erytnrocytes were tt 


SIX 


cases of the 64, casts or 


-ansiently found in 


the sediment. In four c: he value 


ises, ft 

for urea was from 40 to 45 mg. in 
each 100 c.c. of blood, and in three of 
these cases excretion of phenolsulphon 
phthalein was normal 

Ophthalmoscopic examination gave 
evidence rteriosclerosis in only 
two cases the 100. One of these 

ses was associated with essential hy 


blood pressure 170 systolic 


ind 130 diastolic), but in this case, six 
and a half years before, there had been 


recorded normal blood pressure and 


albuminuria of indeterminate type, al- 


though tests for orthostatic albuminuria 


had not been carried out. Albuminuria 


ind occasional casts persisted for three 


and a half vears after the second ob 
servation, although there were no symp- 
toms of renal disease. Retinitis was 
neve! ted in any case in this group. 
Only one other patient, and this one 
was aged ten years, had any evidence 
of hypertension; blood pressures of 
145 and 90 were recorded. This de 
termination was noted as “totally un- 


reliable’” however. Ten per cent of the 


id low blood pressure. 

ALBUMINURIA WITH AN ORTHOSTATI(¢ 
RESPONSI 

In a second group we studied 43 


cases, in all of which the diagnosis of 
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orthostatic albuminuria was _ enter- 
tained. Patients of this group were ob- 
served during the same interval as that 
during which the first group was ob- 
served. It is not permissible to make 
too strict a comparison between this 
group and the first group, since only 
those patients who were traced over a 
period of years are included here. 

Males constituted 74.4 per cent of 
this group. The average age at which 
the patients were first seen was nine- 
teen and nineteen hundredths years, 
and the average age at which the albu- 
minuria was discovered was seventeen 
and seventy-nine hundredths years. 
These figures are similar to those noted 
in the first group. The youngest pa- 
tient was aged four years; the oldest, 
46 years. Thirty-nine per cent of these 
patients were aged 12 years or less, 
and 14.3 per cent were aged 30 years 
or more. There was much less notable 
segregation of cases between the ages 
of 13 and 29 in this group than in the 
previous one. Lordosis was present in 
44.5 per cent of the cases, absent in 9.3 
per cent, and not specified in 46.2 per 
cent. Thus, among patients of the sec- 
ond series, lordosis was twice as prev- 
alent as among patients with ortho- 
static albuminuria. 

Forty-two of these patients either 
were observed repeatedly or were 
known previously to have had albumin- 
uria. The average duration of obser- 
vation in this group was seven and 
seven-tenths years. Two patients were 
in good health an average of six years 
after observation, but no report of 
urinalysis was obtained. One patient 
was observed only once, and responded 
to the questionnaire four and one-half 
years later with the information that 
there was no difficulty but he gave no 


report of urinalysis. Thus, 43 patient: 


were traced over an average period of 


seven and fifty-six hundredths years 
Of these patients, 95.4 per cent were i1 


good health, so far as renal or asso 


ciated diseases are concerned, after an 


average interval of seven and fifty-six 


hundredths years; 4.6 per cent (two 


patients) had symptoms or urinary 


findings suggestive of renal disease, 


after the same interval of years, 39.1 


per cent of 42 patients had negative 


urinalysis after an average interval of 


seven and seven-tenths years. 


This group of patients was similar 


in many ways, to the series of Mac 
lean,’ of Lee,* and of Diehl and M« 
Kinlay.* However, certain differences 
may be noted: (1) the patients wer: 
all sufficiently concerned about their 
general health to consult a physician 
on their own initiative; the patients 
in the group observed by each of these 
other writers underwent a_ required 
examination; (2) in our series, the al 
buminuria was usually persistent, in 
contrast to the observations of Lee and 
of Diehl and McKinlay; (3) many of 
Lee's cases were definite examples of 
orthostatic albuminuria, and cases of 
orthostatic albuminuria undoubtedly 
were present in each of the other se- 
ries ; (4) all of the patients in the cases 
included by the cited writers were 
males, whereas our series constituted 
a mixed group; (5) physical exertion 
as a factor in producing albuminuria 
did not obtain in the present series 
since many of the patients were at rest 
in bed in the hospital, and (6) it 1s 
well to state that no cases of album 
uria following administration of drugs, 
serums, or albumin were included 


our study. 
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LATENT GLOMERULONEPHRITIS 


Table 2 contains data concerning a 
group of 17 patients who were known 
to have had acute nephritis, either in 


the past or while under observation 


The ages ranged from six to 32 years, 
and only three of the patients wer¢ 
\fter an 


aged more than 21 years. 


interval of eight and six hundredths 
vears, which was the average duration 
of the time of observation over which 
results of urinalysis were obtainable, 
half of the patients were found to have 
no albumin in the urine, and all were 
in good health. Lordosis was noted in 
41.1 per cent. 

Seven of these 17 patients had had 
scarlet fever, some of whom gave his 
tories suggestive of postscarlatinal ne 
The remainder gave histories 
that they had had 
acute nephritis, which was either latent 


phritis. 
which suggested 
when they were first seen at the clinic 
as evidenced by the absence of erythro- 
cytes in the urine, or which became 
latent during the period of observation. 
Their blood pressures, ophthalmoscopic 
findings, values for hemoglobin and 
blood urea and excretion of phenolsul- 
phonphthalein were all within the lim- 


its of normal variation. 


‘he principal object in presenting 
this group is that, aside from the his- 
tory, 10 of these 17 cases, on a single 
observation, were in every detail clas- 
sical examples of orthostatic albumin 


, 
second 


uri Such are case 1; case 3, 


Visit; case 4, second visit ; case I case 


/, second visit; and cases 8, 9; case 


10, third visit; 14, and 16. It is of sig 
the 17 


cases 


nihcance that in all of 


there was an orthostatic response in 


th 


ibuminuria, and further, that the 


I function, so far as it was deter 
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mined, was normal in all instances ex 


cept for the specific gravity determined 


during the concentration test in two 


Erythrocytes were observed in 


Cases. 


the sediment in six cases, in two of 


which there was acute nephritis at the 
time. In all but one of these 17 cases 
there were negative sediments subse 


was a question of 


Con 


quently and ther 
essential hematuria in this case 


sequently, we feel justified in saying 
that in this group there was latent ne 
phritis, and in assuming that many of 
the patients, by the present time, have 
completely recovered. Furthermore, in 
these cases which presumably followed 
acute 


Il 


nephritis there was a period dur- 


which, in the process of recovery, 


ig 


an orthostatic in the albumin 


response 


I 


uria was a favorable prognostic omen. 

Study of the foregoing group shows 
that often, during the course of latent 
glomerulonephritis there was an ortho 
static element in the albuminuria. Fur 
ther, during the process of healing, la- 
tent glomerulonephritis may exhibit all 
true orthostatic 


the characteristics of 


albuminuria 


CHRONIC GLOMERULONEPHRITIS 
\ study 


with chronic glomerulonephritis (table 


was made of 25 patients 


> 


3). Here we were concerned with the 


relationship of excretion of albumin 


to the degree of renal insufficiency as 


by tests of 


evidenced renal function. 
Usually, in cases of glomerulonephri 
tis, the blood pressure becomes elevated 
sooner or later, during the course of 
in cases Z, 3, 9, 10, Il, 


3) blow | pre ssures were 


the disease 


and 22 (table 


elevated Ophthalmoscopic examina 
tion disclosed retinal changes In cases 
10 and 22 \nemia was present in 
cases 2,6, 8, 14, and 18. The value for 
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blood urea was elevated in cases 14, 18, 
and 21, whereas elimination of phenol- 
sulphonphthalein was diminished be- 
low the lower limits of normal in cases 
5, 18, and 21. In all cases except 20, 
21, 22, and 25, albuminuria persisted 
while the patient was reclining. Im- 
paired concentrating or diluting power 
of the kidneys was seen in cases 1, 3, 
5, 7, 8, 13, 14, 16, 18, 19, 20, 21, 22, 
and 24, Erythrocytes were noted in 
the sediment in cases 1, 3, 5, 8, 10, 12, 
and 14, and in cases 18, 19, 20, 22, 23, 
24, and 25 inclusive. 

It is important to note that, in all 
these cases, the glomerulonephritis was 
sufficiently mild (at least on first ob- 
servation) to warrant considering the 
possibility of orthostatic albuminuria. 
Case 21 fulfilled all the requirements 
of orthostatic albuminuria on first ob- 
servation, although fifteen months later 
renal function had become markedly 
impaired. This is the only instance of 
this sequence. 

It is apparently possible to make a 
correlation between the impairment of 
renal function, as shown by the usual 
tests of function, and the response of 
the kidneys to the orthostatic test. 
Thus, in 19 of the 25 observations (76 
per cent) a direct relationship between 
diminution of excretion of albumin in 
the horizontal position, as compared 
with that in the erect position, and the 
degree of renal impairment as meas- 
ured by dilution and 
tests, may be noted. If there was di- 
minution in the amount of albumin 
excreted, renal function was adequate 
as measured by the other tests; and, 


concentration 


conversely, when albumin did not di- 
minish, renal function was impaired as 
measured by the other tests. In eight 
cases there was no diminution in albu- 


E. G. Thorp and E. G. Wakefield 


min in the presence of impaired renal 
function, and in 11 cases there was 
diminution of albumin in the presence 
of good function, a total of 19 cases. 
In one case there was no diminution of 
albumin, but good function; and in five 
cases there was diminution with poor 
renal function. In grouping these cases 
allowance was made for the effect on 
specific gravity of large amounts of 
albumin. 


FocaL INFECTION AND WEIGHT IN 
ALBUMINURIA 
Calvin, Isaacs, and Meyer* com- 
mented on the high incidence of focal 
infection among patients with ortho- 
static albuminuria. In our study, foci 
of infection occurred with practically 
the same incidence in association with 
orthostatic albuminuria, and in associa- 
tion with albuminuria with an ortho- 
static response. Removal of foci did 
not appreciably influence the albumin 
uria in either group. By “foci of in- 
fection” we refer to obviously diseased 
tonsils, teeth, sinuses, or prostate gland, 
or to a chronic suppurative process, 
such as bronchiectasis or otitis media 
Sorder-line cases were not included. 
Practically all observers have re- 
corded the typical asthenic habitus of 
patients with orthostatic albuminuria, 
and the implication is often noted that, 
with gain in weight after adolescence, 
albuminuria tends to disappear. In or 
der to gain some accurate information 
on this point, the recorded weight in 
each case of orthostatic albuminuria 
has been compared with the standard 
normal weight of persons of the same 
age, sex and height, as given in the 
tables based on medical actuarial sta- 
tistics. This has been recorded in per 


centage of variation above and below 
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the average normal. Figure 1 shows been strengthened by the 
the averages in the cases of orthostatic of Russell® and of Weiss-Eder 
albuminuria, and figure 2 the averages  berg*® inclined somewhat to this 
in the cases with other forms of albu to add a series of 
minuria. It will be seen that there is teen cases in which true orthostatic al 


no striking difference between thes 


’ 7 


buminuria, or albuminuria with an « 


groups, both falling chiefly in the nor thostatic response, d: presumably 
mal to minus 10 per cent zone. With from acute 1 rit assume that 




















Fi ] \verage percentage 
th orthostatic albuminuria. Ik. 
ne of the 95 patients were between 


t ot these 


the weights of most 


passage of years, there is 1 ilbum 


stant relationship between chang« 


ponse means 


il injury which frequent 


We believe that 


rests with those 


weight and persistence of the albumin 


ia in cases of orthostatic albumi 


; iN atic albuminuria 
COMMENT . 
' ’ ] ] 
in renal injury. In one 


\mong the conflicting reports, t group, the injury pre 


Is, ANd Cases 


hypothesis concerning etiology, 
vhich has not been refuted, is that of M and 22, le 3, were defi 


Senator,’ who reiterated many times elomerulone 


in the course of several years, that 

buminuria detectable by ordinary clin 

tests is never “functional”. This avoid 
‘sting 


t is. 


pothesis concerning renal injury has 
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lowing points before making the diag- 
nosis of orthostatic albuminuria: (1) 
absence of even traces of albumin in 
the urine excreted with the patient re- 
(2) 
erythrocytes or casts, or more than an 


cumbent ; absence of persistent 
occasional erythrocyte or cast in the 
sediment; (3) absence of a history or 
of physical signs of nephritis or ne- 


Other types of 


albuminuria 


E. G. Thorp and E. G. Wakefield 


more so than the other patients stud 
ied, and changes in weight have no 
effect on the incidence of albuminuria. 
It should the albumin 
uria may 

Among patients who have albumin 


be noted that 
persist through middle life 
uria with an orthostatic response, the 
prognosis is almost as good, but the 


diagnosis must be established with the 


60 cases 





& 





S 





Yation above 
Low ] 


normal weight 


Q, 


4 








Cent= V2 
£ = 


3 
oO 
= 
as) 
~S 
% 





Per 
7 


-———64 cases 





+) 10 15 


Fic, 2. 


with albuminuria of other than orthostatic type. 


Average percentage variation, above and below normal, of weight of 80 patients 


35 40 


+ 


Each spot represents the patients of 


age-group. Sixty-four of the 80 patients were between the ages designated by the positions 
of the arrow heads, and the weights of most of these 64 patients were within the normal t 


minus 10 per cent zone. 


phrosis or associated vascular changes ; 
(4) normal renal function, as meas- 
ured by the usual tests, and (5) ob- 
servation of the patient over a period 
of several months. A correct diagnosis 
vf orthostatic albuminuria carries with 
it a prognosis of good health and lon- 
cent of cases, and a 
in 33 per cent, the 
albumin. 


gevity in 99 per 
probability that, 
urine will become free of 
There is no evidence that foci of in- 
fection play any part in the causation 
of orthostatic albuminuria. The pa- 


tients are slightly underweight, but no 


same care as in orthostatic albumin 
uria. We believe that albuminuria with 
an orthostatic response indicates a 
more marked degree of renal injury 
When a diagnosis of latent glom« 

rulonephritis is considered, a period of 
several months of observation is neces- 
sary, to be sure that one is not dealing 
with slowly progressive chronic glome- 
rulonephritis. Although the outcome 
in our small group of cases of latent 
glomerulonephritis was as good, or was 
better, than that in the groups of cases 


of orthostatic albuminuria, or of cases 





Orthostatic Albuminuria 1577 


of albuminuria with an orthostatic re- renal injury progresses sufficiently to 


sponse, we feel that, in general, the be demonstrable | usual tests of 


prognosis should be more guarded. The _ functior ot orthostatic 


presence of an orthostatic element in Ubuminuria di ippear \lso, in select- 
all of our cases may well have a rela “ g recovery from acute 
tionship to their unusually good out nephritis, a period characterized by 
come. The development of orthostatic ‘thostatic albuminuria is not uncom- 


albuminuria in the course of acute ne orthostatic albumin- 


phritis seems to indicate partial recoy ri bably in the range of mild 
ery, and may be of aid in establishing 


a prognosis. 


Although the existence of an ortho 
static element in chronic glomerulone criteria must be 
phritis has been frequently observed, ser | before a patient is considered 
we are not able to find record of any o hav rthostatic albuminuria 


f excellent in 


attempt to correlate it with tests of h | gnosi IS 
albuminuria, al 


renal function. 
The etiology of orthostatic albumin th tl ull nu ay persist 


a is not known. However, a few 
urine 3 lag i albuminuria 


facts about man’s excretion of 
due to his upright position, may hel; an orthostatic response requires 
to explain orthostatic albuminuria. For ar Cal | consideration, and cat 
instance, excretion of water by normal ries almost as ¢ a prognosis 
kidneys has been shown to be decreased ie patients who have had 
by the upright position.* There is some acute nephritis, the development of an 
evidence in favor of the belief that or tic el nt in the albuminuria 
excretion of such a substance as urea apparently indica partial recovery 
may, also, be so affected. If some sort 

of mild renal injury is assumed, then n chronic glomerulonephritis 
the following concepts are applicable re 1 m vidence that the pres 
when the patient is recumbent, function n f an orthostatic element in the 
is enhanced, water and such substances = albt indicates adequate renal 
as urea are excreted more easily, and reserve, and 11 disappearance may be 
albumin not at all. As soon as the up- a sign of renal insufficiency. 

right position is assumed, the kidney From tl ata presented regard- 
is not able to readjust itself, and there ing the etiology of orthostatic albumin 
is loss of albumin. Furthermore, in la it 1 ld appear that the burden 
upport of this view, we have shown f proot rests with those who do not 


} 


it in chronic glomerulonephritis, wher onsider it to renal injury. 
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Addison’s Disease and Its Relation to Experimental 
Adrenal Insufficiency*T 


By Greorce A. Harrop, M.D., F \.C.P.. Baltimore, Maryland 
LTHOUGH the first accurate levelopment and functional significance 


description of the adrenal glands to the sympathetic nervous system 


is usually accredited to Eusta There is both an anatomical and a 


chius, in 1563, very little further prog physiological reason for the greater it 

ress was made in the study of their terest which has been displayed in the 
structure or physiological significance lrenal medu In 1865 Henle first 
for nearly three centuries and practic- showed the peculiar affinity of the 
ally all of the further additions to our = m« dullary tissue for the salts of chrom 
knowledge have been made within the ic acid, and the characteristic brown 


past eighty years. Modern interest 1 ish-yellow staining reaction of these 
the adrenals dates from Addison, who chromaffin, or chromaphil cells when 
published in 1855 the clinical observa treated with this chemical was of prime 
tions on the disease which bears his importance in their identification 
name. 
In all mammals, including man, thi interest in the adrenal medulla lies in 
idrenal glands are paired organs, eacl the fact that extracts of this chromaffin 
mposed of two distinct parts. The Material possess peculiar and charac- 


e ‘ ‘ -9 oe nmi ] r1 m\rnt ' - 
uuter laver, or cortex, forms roughly erist iological properties, read 
. - 7 | 7 7 7 
two-thirds to three-quarters of the ly observed and measut ible with rela 
4 4 1 | 


whole, and this surrounds the inner Uve east though with uncertain ac 
portion, or medulla, which is of dis cul [he substance itself which we 
tinct and separate embryological ori- now know adrenalin was finally ob 
gin. Until very recently the attention tained in crystalline form and _ subse 
of most investigators has centered quently produced synthetically just 


upon the medulla, which has_ been vbout thirt ears ago. For a number 


shown to be closely related in its ort of years the discovery of adrenalin 
gin to that of the nerve cells of the naturally focused attention upon the 
sympathetic ganglia and in its later adrenal medulla to the exclusion of in- 
terest 1n the cortex, since it was dem 

*Read before the Medical Section, New onstrated with reasonable conclusive 


Academy of Medicine, January I‘ js , 1 : 
ness that adrenalin originates solely in 


: a 
he medulla, its 


ee , t presence in the corte: 
From the Chemical Division of the Med I — the cortex 
Clinic, the Johns Hopkins Hospital and being due to postmortem diffusion. The 
versity, Baltimoré advances which followed the isolation 
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of adrenalin furnish a striking example 
of the fact that progress in knowledge 
of any endocrine gland secretion is in 
direct proportion to the availability of 
a simple quantitative measure of its 
physiological effects. 

Chromaffin tissue is widespread in 
its distribution. Stilling,and later Kohn, 
showed that groups of cells occur 
throughout the course of the sympa- 
thetic nervous system, either as micro- 
scopic clusters in the ganglia or as 
macroscopic bodies in the sympathetic 
plexuses called “paraganglia”. In ad- 
dition to similarity in morphology and 
in the chromaffin reaction, extracts ob- 
tained from this extra-medullary tissue 
exhibit similar physiological properties 
to like preparations derived from the 
medulla itself. Indeed, according to 
Biedl, in the new-born, in whom very 
little adrenal medulla exists, the action 
of these extra-adrenal extracts, partic- 
ularly those from the abdominal chro- 
maffin body, are more effective upon 
constriction of blood vessels than those 
from the adrenal medulla itself. This 
abdominal chromaffin body remains of 
considerable size until the child is one 
year of age, after which it degenerates. 
In other forms, as in the dog, cat, and 
rabbit, it is an organ of significant size 
throughout life. Kohn showed by ac- 
curate determinations of the respective 
weights that the abdominal chromaffin 
body in the adult dog may represent as 
much as one-quarter of the total weight 
of the medulla itself. 

Studies leading to such knowledge 
as we now possess of the physiological 
significance of the cortex really ante- 
date those on the medulla, although 
they were not at the time so recog- 
nized. The original description of Ad- 
dison’s disease was the stimulus which 


led Brown-Sequard in 1857 to test the 
effect of removal of the adrenals in 
number of different species, including 
rabbits, dogs, guinea-pigs and cats. A 
fatal result invariably followed their 
bilateral removal within thirty-seven 
hours and this led him to the view that 
the adrenals are essential to life. There 
is no doubt that this correct conclusion, 
in the light of present day knowledge, 
was based upon experiments in which 
the animals died, not of adrenal in- 
sufficiency, but of surgical shock or of 
sepsis. It is possible with proper surgi 
cal technic, using dogs, even when both 
glands are removed at one operation, 
to have survival without any treatment 
for at least seven days. The effect, how- 
ever, is ultimately that described by 
srown-Sequard. If insufficient acces 
sory adrenal tissue is present, the ani 
mal invariably dies. 

The question then arose as to wheth- 
er the part of the gland indispensable 
for life was the medulla, the cortex or 
the adrenal tissue as a whole. Through 
the efforts of a considerable group of 
observers it has been shown during the 
past two decades that the cortex of the 
gland is the vital structure, since de 
struction of the medulla by extirpation 
or by a number of other means, such 
as cauterization or radiation, permits 


the animal to live on. So long as the 


cortex, or at least a fraction of it 
(from one-fourth to one-eighth ), is left 
intact, the animal does not seem to 
suffer ill effects. It has, therefore, been 
generally accepted in recent years that 
the cortex is the essential structure. 
The medulla and the chromaffin tissues 
generally have been tacitly relegated to 
a position of minor importance. ‘This 
view has undoubtedly been strength- 
ened by the success which has attended 














substitution therapy with lipid soluble 
extracts of the cortex in totally adren- 
alectomized animals, as demonstrated 
by Hartman, by Swingle and Pfiffner, 
and by others within the past two or 
three years. 

It is well to bear in mind, however, 
that the question of the importance to 
life of the chromaffin tissues as a whole 
has never been brought to rigorous 
test. Owing to their widespread dis 
tribution they cannot be completely 
extirpated, as can the cortex in most 
forms, where accessory cortical tissue 
in significant amounts does not exist 
We must conclude that the indispens 
ability of the medulla yet remains to be 
disproven, and that it is at the present 
moment unknown whether the close 
juxtaposition of these two portions of 
the adrenal gland differing so widely 
in origin, morphology, and chemical 
properties, is pure accident or is of 
vital and fundamental significance 

Certain facts, however, have been 
gathered which make it appear that the 
close approximation of these two tis 
sues in the mammal may not be alto 
gether a coincidence. In some of the 
lower vertebrates, as in the elasmo 
branch fishes, the tissues which corre 
spond to the adrenal cortex and med 
ulla are separated, the cortex being 
represented by the interrenal body and 
the medulla by the paired bodies which 
lie close to the ganglia of the sympa 
thetic chain. In birds and reptiles, and 
in amphibians, the renal and adrenal 
tissues interlock. It is only in mam 
mals that the same condition is found 
as in man—the adrenal is composed ot 
a central medulla with an enclosing 
cortex. 

most mammals, as is well known, 
ortex is divided by the morpholo- 
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gists into three zones. The cells in the 
central portion are arranged mainly in 
fasciculata The po! 


+ f + 


tion next to the medulla is a network 
of trabeculae, the reticularis \t the 
surface the columns end in rounded 
terminations, the so-called glomerulosa 

The blood supply of the adrenal 


gland is of particular interest. Per unit 
of weight it is more abundant than that 


of anv other body organ, being esti 


mated as 6 to / c.c. per minute for 
each gram of tissue, higher even than 
the thyroid, which comes next with 5 
c.c. per gram per minute. The arteries 


divide in the cortex into capillary plex 


I » I 
uses which fuse into sinuses in the re 
ticularis, the innermost zone of the cor 
tex, and go over by numerous and free 
communication into the venous sinuses 


of the medulla \ second supply to 


the medulla is from branches which 


perforate the cortex without division 


I 
Pr _ wine > indir: hat Ver 
resent evidence indicates that a very 


onsiderable proportion of the adrenal 


hlood supply passes first through the 


cortical lavers of the gland and thence 
into the medulla, so that materials 
given off into the blood stream in the 
cortex, in large part, at least, have op 
portunity to come into contact with the 
cells of the medullary portion of the 
gland. The blood from both regions 
unites to pass out in the same venous 
channels 

Becauss ot the tact that it has been 

indispensable portion 
attempts to isolate an 
extract which would prolong the lives 
of adrenalectomized animals have us 


ually been made with material from 


the diss¢ cte d adrenal cortex alone The 
medulla, containing the bulk of the ad 


renalin, was discarded. Improved tech 


al methods, however, have recently 
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made it possible to get rid of adrenalin 
and other toxic products with compar- 
ative ease, so that the whole glands 
may be used for the manufacture of 
the extract, thus avoiding the laborious 
preliminary separation of medulla and 
cortex. 

Pfiffner and his 
Princeton, using the method of biologi- 
cal assay of the cortical hormone, which 
was devised last year in our laboratory 
at Baltimore and which is based upon 
the minimal per kilo maintenance dose 
in the adrenalectomized dog, have re- 
cently shown that extracts prepared ac- 
cording to the Pfiffner-Swingle method 
from whole beef adrenal glands have 
several times the potency of extracts 
made from dissected beef cortex alone, 
based on equivalent weights of tissues. 
This remarkable fact we are able to 
confirm. Extracts of dissected cortex 
material alone have an assay value of 
six to ten dog units per c.c. of material, 
while extracts prepared from whole 
beef adrenal glands may have an assay 
value of forty units per c.c. or even 
more. The method of assay which we 
have employed is, we believe, accurate 
to within 25 per cent of the true value. 
If well-nourished animals in prime 
condition are used the results under 
these conditions are readily reproduc- 


collaborators at 


ible. 

This increase in the potency of ex- 
tract prepared from the whole glands as 
compared with that from the dissected 
cortex is somewhat difficult to interpret 
on the basis of the long held assump- 
tion that the cortex as a whole is the 
site of origin of the hormone essential 
to life. This difficulty is increased by 


a recent paper by Cleghorn,’ who 


found that extracts of the (skate) 
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elasmobranch interrenal body, which as 
we have stated above is distinct in this 
form from the segmentally arranged 
chromaffin bodies, and may be dissect- 
ed quite separately from them, is with- 
out effect in reviving or maintaining 
the adrenalectomized cat. 

In an attempt to throw further light 
on these puzzling and conflicting find- 
ings, my associates, Dr. J. H. Trescher, 
and Dr. L. J. 
dertaken comparative assays of extract 


Soffer, and I have un- 


made from: (1) cortical tissue pre- 
pared free of medulla by taking thin 
slices from the periphery of the gland 
cleaned and dissected away from the 
surrounding tissues and fat; (2) corti- 
cal tissue prepared in the usual manner 
by splitting the gland longitudinally and 
dissecting out the medulla; (3) the 
medulla tissue dissected quite free of 
cortex; and finally (4) the whole 
gland material. The material for this 
study was obtained on the slaughtering 
floor of one of our large abattoirs 
immediately after removal from th 
beef carcass. As rapidly as it was dis- 
sected out it was thrust into 95 per 
cent alcohol to prevent destructive en- 
zyme activity, and frozen solid with 
carbon dioxide snow. The following 
assay values on glands so prepared and 
derived from the same source have 
been obtained for equivalent weights 
of tissue: 
PREPARATION OF EXTRACT 

Cortical tissue from the periphery 

in contact with medulla, less than 3 dog 

units per C.c. 

Cortical tissue prepared in the usual man 

ner, 8 dog units per c.c. 

Medullary tissue, 8-10 dog units per c.c 

Whole gland tissue, 15-20 dog units per 

cc, 


These results indicate the higher 
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concentration of the potent principle 
as we approach the medulla and the 
relatively low concentration in the 
outer part of the cortex of the beef 
adrenal. Complete separation of cortex 
and medulla is very difficult. Portions 
of medullary tissue must be present in 
the dissected cortex prepared accord- 
ing to the original technic, while the 
dissected medullary tissue undoubtedly 
contains fragments of cortex, especial 
ly of the reticular layer. 

In the light of our fragmentary 
knowledge both of the chemical prop 
erties and of the function of the new 
hormone, it is most plausible to ac 
count for its greater concentration near 
or in the medulla on the supposition 
either that it is stored in the larger 
venous sinuses, or that it is bound to 
some protein or other structure present 
in the medulla, so that diffusion from 
cortex into medulla may continue and 
increase its concentration in the latter 
portion of the gland. 

lt may be interesting, however, to 
draw your attention to another possi- 
ity to account for this curious and 
unexpected distribution of the hormone 
within the gland. This is that the site 
of final activation of the so-called cor- 
tical hormone (or “cortin’’) actually 
lies in the outer portion of the medulla 
itself, or in the reticular layer of the 
cortex which immediately adjoins it. 
The findings are compatible with the 
assumption that the cortex elaborates 
a precursor which is converted into 
the active substance in this region of 
the gland. The blood supply of the 
adrenal gland, in which blood from 
medulla and cortex are joined together 
In this border area would favor such 
a possibility. 
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The mechanism above outlined would 
explain not only the indispensability to 
life of the interrenal body of the elas 
mobranch, as shown by Biedl, but, on 


the other hand, the seemingly contra 


dictory finding that extracts of this 
organ, according to Cleghorn, do not 
contain the “‘life’ hormone. It will 


also explain the variations 1n amount 


of active material in the several parts 
of the gland as found above The sur- 
vival of animals in which the medulla 
of the gland has been destroyed or re 
moved, leaving the cortex intact (as 
suming that such complete elimination 


is really possible) may be 


explained 
by the presence of accessory medullary 
tissue vhich is | have JUST stated, 
occurs in large amounts. The presence 
of smaller amounts of the hormone in 
the outer layers of the dissected cortex 


could then be explained in the same 


manner as the occurrence of adrenalin 


in the cortex, namely, as due to diffu- 
sion into the outer cortical portion of 
the gland post mortem. The enhanced 
potency of material derived from the 
whole adrenal glands prepared in the 
usual way may well be due to the inti 
mate admixture of the chopped-up tis 
sue during the course of preparation 
of the extract, or to lessened exposure 
to the air 

The main cause of Addison's disease 
is bilateral tuberculosis of the adrenal 
olands. It was formerly believed that 
the adrenal infection is primary, but 
it is now realized that this lesion is 
usually associated with latent or active 
tuberculosis elsewhere in the body, 
probably in most instances 1n the lungs 
Tuberculosis of the adrenals is a rela 
tively rare disease having, it 1s said, 


same incidence as tubercu 


about the 
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losis of the skin. The tuberculous le- 
sion appears to attack the medulla first 
and later the cortex. The latter always 
seems to be affected, however, in re- 
liable reports of Addison’s disease. 
Wiesel found in a fifteen-year-old tu- 
berculous patient with complete de- 
struction of the medulla, but intact 
cortex, no symptoms of the disease, 
although the paraganglia, significantly 
enough, were much enlarged. 

In approximately one-fifth of the 
published cases but in a larger propor- 
tion of our present series, the lesion 
found at autopsy in the adrenal glands 
is that of primary cortical atrophy. A 
very considerable number of such cases 
has now been reported, and it is of 
interest to note that in them, in con- 
trast to the cases of tuberculosis of the 
adrenals, it is the cortex which is first 
and principally affected while the med- 
ulla is seriously altered only at a later 
period. Our fatal cases of Addison’s 
disease associated with this primary 
cortical atrophy have been studied by 
Duff and Bernstein? ; we have had four 
come to autopsy. The destructive proc- 
ess was a progressive necrosis of cor- 
tical cells with collapse of the stroma. 
The reticular zone disappeared first 
and of the two other zones the outer 
one, the glomerulosa, persisted longer. 
Regeneration appeared as islands of 
newly formed cells at the periphery. 
More or less dense infiltrations of 
lymphocytes were always present in 
the medulla and among the remains of 
cortical tissue. The necrosis of the 
cortical cells was accompanied by rel- 
atively little fibrosis, the outer capsule 
simply collapsing down to the medul- 
lary tissue. 

Duff was able to find four less ad- 


vanced cases of adrenal atrophy in 
which a similar destruction had taken 
place, with small lymphocytic accumu- 
lation and without changes in the med- 
ulla. In these cases without symptoms 
of Addison’s disease, the primary le- 
sion was in the cortex, and the reticular 
zone was most susceptible, the glom- 
erular most resistant, to destruction 

It seems to us of importance from 
the point of view of therapy that areas 
of regeneration occur in the injured 
glands. The quick response of the re- 
maining cortical tissue to the stimulus 
of deficiency is striking. In the ex- 
perimental animal, after removal of 
one gland, hypertrophy of the remain- 
ing adrenal gland is very rapid, and 
quite definite in the dog within three 
or four weeks. This hypertrophy is 
decidedly greater in the presence of 
infection, distemper in the dog being 
an especially effective stimulus. It is 
not unusual in such cases to find the 
second gland double the weight of the 
one first removed. This increase is 
confined so far as we can determine 
to the cortical portion. When sufficient 
extract is supplied to the adult male 
dog from which one gland is removed 
this hypertrophy is not found, indicat- 
ing that lack of this material is the 
adequate stimulus for production of 
the hypertrophic change. Injections of 
the extract will not, however, prevent 
hypertrophy of the remaining gland in 
a growing animal, or in the presence of 
malnutrition, or of an intercurrent 1n- 
fection, even in doses per kilo of body 
weight which are otherwise effective in 
the healthy adult. We believe this to 
be suggestive evidence that products 
of the cortical tissue are required in 


greater amounts by the growing animal, 
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as well as by the animal during the 
course of an infection, and that further 
studies along this line may be of help 
in reaching a better understanding of 
this phase of cortical function. 

One of the cardinal features of Ad- 
dison’s disease is pigmentation. In 
many it is the first symptom observed 
and often one finds that the earliest 
change the patient notes is that of a 
summer’s tan which does not fade. It 
may be present for many years and it 
has been repeatedly observed that such 
cases are apt to be more prolonged and 
to run a more benign course than those 
ushered in by asthenia and muscular 
weakness. A recent case observed by 
us is of interest: 

G. F., a white man of 55, works for a 
life insurance company which gives periodic 
health examinations to its employees. Owing 
to this it is known that he has had low 
blood pressure since 1917. During 1917 and 
1918 he was in a sanitarium for sixteen 
months with pulmonary tuberculosis. One 
daughter has died of pulmonary tuberculosis, 
but the contact with the patient was not 
close. He has felt quite well. There have 
been no gastrointestinal symptoms and no 
muscular weakness prior to his present ill 
ness. He came to the hospital this autumn 
with influenza complicated by pneumonia and 
there it was noted that he had marked and 
characteristic pigmentation of lips and buccal 
mucosa, which he stated on questioning had 
been present for many months. During re- 
covery from his influenzal infection the as 
thenia has improved and at the present time 
he is free of symptoms. He has never re- 
ceived cortical extract. 

We have here a patient whose his- 
tory and appearance is highly sugges- 
tive of Addison’s disease, with proven 
hypotension for many years and with 
pigmentary changes for many months. 
It seems quite possible that in this in- 
stance we are dealing with tuberculosis 
of the adrenals and that the process 


has so far attacked chiefly the medulla 
while the cortical portion is as vet 
largely unimpaired. 

Speculation as to the relationship of 
the pigmentation to the disease has 
naturally centered about the close sim- 
ilarity of chemical structure between 
adrenalin and the skin pigment, mel- 
anin. It has been suggested that failure 
of the gland to utilize the natural ad- 
renalin precursors to form adrenalin 
has led to their vicarious utilization in 
the skin in the formation of increased 
amounts of melanin. The supposed 
precursor most popular in the minds 
of investigators is dioxyphenylalanin 
or “dopa”, which has been studied by 
Bloch and his pupils. Unfortunately, 
it has not been possible to produce 
such skin pigmentation experimentally 
by removal of the adrenal glands in 
animals and the positive results report- 
ed from time to time cannot be regu- 
larly reproduced. Scars, pressure, ex- 
posure to various chemical and physical 
agents, including light, produce no 
pigmentation not also to be observed in 
control animals. The injection of di- 
oxyphenylalanin itself in rats and in 
dogs without adrenal glands 1s without 
effect. Patients with Addison’s disease 
during the relapse often show marked 
increase in pigmentation, and improve- 
ment is frequently but not regularly 
associated with its partial disappear- 
ance. With the aid of Professor Max 
Brodel and his pupils we have been 
measuring the depth of pigmentation 
in our patients over definite skin areas 
during the various phases of the dis- 
ease. We find that when these changes 
are measured by such objective criteria 
our clinical impressions have often 
proved very faulty. Increases appear 


rather quickly especially during re- 
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lapses but disappear very slowly, prob- 
ably by wearing away of the basal cell 
layer in which the pigment is deposited 
in the natural course of skin growth. 
Differences measured over the course 
of months are indeed quite definite, 
but no marked disappearance of the 
pigmentation has occurred even after 
much extract has been given. 

Now as to the results of treatment 
of patients with the new cortical ex- 
tract. We have treated during the past 
two and one-half years thirteen pa- 
tients whom we regard as definitely 
suffering from Addison’s disease. Of 
these, seven have died. The diagnosis 
in all of them was confirmed by au- 


topsy. (Table 1) C. L., the first case 
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assay, probably due to imperfect pres 
ervation of the glands at the abattoir 
during the hot weather. F. R. died at 
a sanatorium of disseminated tubercu 
losis throughout the body. His condi 
tion was hopeless from the outset and 
the wisdom of treating such cases, 
when limited supplies of the extract 
are available, is of course open to 
grave doubt. The other four fatal 
cases were those due to cortical atro 
phy and the lesions found have already 
been discussed. 

It is quite evident that the hopes 
aroused three years ago as to the value 
of the cortical extract or cortin in the 
treatment of Addison’s disease have 


not met with as complete satisfaction 


TABLE I 
CASES OF ApDDISON’s DISEASE TREATED WITH ADRENAL CorTICAL HORMONE 





WITH FATAL OUTCOME 





Number of 
| gain after 
|} treatment 

Outcome 

\utopsy 

Diagnosis 





sn Ss S 
= ates .* 
o : Saks ay 
= ¥ x Em a 
& < & AszE 5s 

ca 50 F 614 yrs 8 wks 
E.S.B 34 M 22 mos. 8 mos. 
R.M.¢ 36 F S yrs. 9 mos. 
M.S 37 F 414 yrs 15 mos. 
M.D. 35 F 6 mos. 10 mos. 
G.K. 48 F 4 yrs. 23 days 
F.R. 42 M 11 mos. 80 days 


treated in the fall of 1930, did not re- 
ceive adequate amounts of extract 
according to our present standards. 
G. K. was treated for twenty-three 
days last summer with an extract of 
low potency, as was later found on 


Tuberculosis ot 
adrenals 

Cortical atrophy with 
symptoms of asthma 
Cortical atrophy ; 
cirrhosis of liver with 
jaundice 

Cortical atrophy ; 
acute fibrinous 
pericarditis 


4 No increase 


wae 
yA 


increase 


6 No increase 


4 No increase 


2 No increase Cortical atrophy 

l Noincrease Tuberculosis of 
adrenals and cold 
abscess of rib 

3 No increase Tuberculosis of 


adrenals, lungs, kid 
neys and liver 


as was originally anticipated. There 
can be no doubt, we believe, of the 
value of the material in the acute re 
lapse of the disease. It should be give! 
in large amounts at as early a time as 
possible. We have never seen evidence 
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the 


of overdosage in the experimental ani- circulatory collaps Insofar as 
mal. We have administered 100 c.c. cortical hormone appears to restor 
intravenously to an 8 kg. dog without the blood ime and blood pressure 
the slightest evidence of toxicity and to a normal lev the regulation o 
we have never noticed any harmful these functi either directly or indi 
effect clinically from the use of any of — rectly must be regarded as on 


the extracts prepared in our own lab 


oratory. It appears possible that the Qn the other hand 





extract alone in certain cases without value of continued treatment with cor 
the aid of any accessory agent can r tical extract during the intervals o 
lieve the acute crisis, as 1s indicated by comparative well ins d adequate 
rasie I] 
CAsEs oF Appison’s DISEASE TREATED wiITH Apr H 
SHOWING IMPROVE? 

= y x & = cs es Sa 4 

= = . os v | a 

a < nN Oost Ds y Oa a. Oa 

D.D 18 F 5S yrs 16 mos 5 non ult luberculosis 
LO 61 F 3 yrs 16 mos l 4/68 } G Atrophy 

16/82 

C.G 29 F 5 mos 19 mos. none none ( 
C.K 21 M 14 mos 12 mos l none $4 kg Good Tuberct 

P.G 39 M 10 mos 10 mos. non non 2 Atropl 
R.] 48 F 9 mos 4 mos l 1 5 G lubercul (7) 
the recent report of Albright and irculation must be regarded with 
Baird.* Our experience leads us t reat erve. We have now under 
agree with Loeb* in his conception of —obsery W patients treat for 
the Addisonian crisis as a condition ot ipproximate wenty months Phe 
shock, and we believe the value of th condition ot ne ot the two 1s esse 
usual ” — combs hock and _ tially st , ae Se ee 
usual measures to combat shock and tially [ ( y W L¢ ne otner shows 


weight 


particularly 


the importance of intra slight improvement. Gai 





venous saline and glucose solutions is has _ not ( striking; no marked 
finitely proved. The crisis of Addi lange | curred in the blood pres 
son's disease is strictly analogous to — sure ementation, while less 
condition of insufficiency in_ th in amount not decidedly improved 
idrenalectomized dog following witl in either f these patients. Two othe 
drawal of extract and responds to the cases, oth under extract treatment 
same treatment. In all essential pat now for about one year, are in very 


1 
} 


ulars they are identical with the ot the 


comparison 


lition of shock as seen in_ both ses with tatal outcome with those in 
surgical and medical practice. Untreat vhich more or less improvement has 

death occurs as result of tissu taken place indicates that in the latte 

vdration, hemoconcentration, and roup tewer relapses have occurrt 
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It seems altogether likely that in the 
prevention or amelioration of repeated 
relapses by the early use of the cortical 
extract when symptoms first appear, a 
definite step may be taken towards the 
prolongation of life. The average du- 
ration of the disease in our group at 
present under treatment is a little over 
two years. In a large proportion of 
cases the disease has an essentially 
chronic character, although the average 
duration of life in patients untreated 
in the large Mayo Clinic group is said 
to be 16.5 months. Actual prolongation 
of life therefore has not yet been con- 
clusively demonstrated. It is quite evi- 
dent that a much greater experience is 
needed for the proper evaluation of 
this therapeutic agent upon the event- 
ual course of the disease and its ulti- 
mate prognosis. 

In determinations of the minimal 
amounts of extract required for main- 
tenance of the adrenalectomized dog, 
we have found that the use of certain 
oils by mouth often permits of lower 
extract dosage than would otherwise 
be required. Of the oils so far exam- 
ined, cotton-seed oil has proved most 
effective. The action of cotton-seed oil 
in enhancing the effect of the cortical 
extract upon the adrenalectomized dog 
has led us to apply this material to the 
treatment of our patients with Addi- 
son’s disease during the intervals of 
comparatively good condition. We be- 
lieve that the clinical improvement and 
absence of relapses under such treat- 
ment is sufficiently suggestive to merit 
further study of its efficacy. The em- 
ployment of these oils is of little or no 
value during the relapse, when the 
extreme nausea and vomiting make 
their use by mouth very difficult if not 
impossible. The reasons for the effec- 


tiveness of these oils is at present 
under study. One point only may lb 
observed. The maintenance of good 
nutrition in the experimental animal 
is of great importance in lowering the 
extract requirements. We administer 
clinically as large doses of the oil as 
may be tolerated without great dis 
taste, nausea or other undesirabk 
symptoms. 

Most important of all as an adjunct 


to the treatment of the acute relapse 


with the cortical extract, is the use of 
large amounts of sodium chloride. If 


tolerated it should be given by mouth, 


but it must be administered intraven 
ously and subcutaneously if necessary. 
Stress must be laid on early treatment 
Most patients tolerate well two or thre 
one-gram capsules of sodium chlorid 
when given immediately after the in 
gestion of food or fluids. Great car 
must be exercised to avoid increasing 
the nausea which is inevitably asso 
ciated with this condition. It is quite 
definitely shown that patients in relapse 
usually have marked dehydration and 
that this underlies the condition of 
shock. Our unpublished data collected 
over the past three years, as well as 
the recently published paper by Loeb* 
indicates that the acute relapse is char 
acterized by marked loss of sodium 
and chloride from the blood plasma, 
and, especially in the earlier stages, 
increased excretion of these substances 
in the urine. Even where the plasma 
chloride content has dropped to 75 mil 
eq. per liter (435 mgs. as NaCl pet 
100 c.c.), sodium and chloride are still 
excreted in the urine. Further, we 
have been able to produce an acute 
relapse in two patients merely by plac- 


ing them on a salt free diet for four 
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days. Patients should be cautioned to 
use ample salt in their diet, and indeed 
one of our patients (M. 5.) particu 
larly craved salt pork, stating that she 
felt better this 


food. 


much when she ate 


In conclusion we may summarize 


our findings as follows: A comparison 
of the phenomena observed clinically 


\ddison’s dis 


during the relapse of 
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both 
It 


and surgi 
that 


conditions 1n medical 


cal practice would 


appear 


these are symptoms due primarily ot 


secondarily to deficient supply of a 


substance elaborated in the adrenal 


cortex { lable 3) 
When we come to the maintenance 


of patients well 


animals 


as as experimental 


not in a condition of shock, 


the points of resemblance ar« 


howe Vole 


Tase II] 
COMPARISON OF THE PHENOMENA PRESENT IN MEDICA R SURGICAL SHOCK, IN THE RELAPSI 
oF ADDISON’sS DISEASE, AND IN ADRENAL INS ; PRopUCI y WITHDRAWAI 
OF CorTICAL EXTRACT rHe Ap! M \NIMA 
Adrenal 
Me al or Relap el Insuftic 1ency 
Surgica ldison in the Adrenal 
S] Diseast ectomized Dog 
Body temperature Low 
Hypotension Fre 
Present Present 
Blood non-protein-nitrogen, urea, 
red cell count, hemoglobin and 
hematocrit. Fre C I Prese 
Pulse It Ss | creased | creased 
Blood non-protein nitrogen, urea, FY 
lasma proteins c Set Increase 
Nausea, vomiting Cc ( n ( mot 
Plasma chlorides, bicarbonate, 
total base and sodium Low l 
ease with those of adrenal insufficiency not so striking. Adequate dosage of 
in adrenalectomized dogs after with- cortical extract in the dog appears to 


drawal of extract, reveals important 
similarities. The points of resemblance 
are the weakness, 


the 


extreme muscular 
anorexia, vomiting and diarrhea, 
the lowered general bodily activity as 
sociated with lowered body tempera 
ture, blood pressure and general met 
abolism, the increased concentration of 


the blood, and finally, the changes in 


certain chemical constituents of the 
blood some of which are fairly char- 
AC istic of the condition of shock as 


met with in a variety of pathological 


maintain normal nutrition and weight 


1 
| 


ind to preserve life indefinitely. The 
blood pressure is normal, there is no 
hypoglycemia, no increased pigmenta- 


tion and no change in the basal respir 


atory metabolism. It has seemed that 
over a long period of time a moderate 
grade of secondary anemia develops 
These changes consist lowered plasma 
tal base sodium, bicarbonate, and chloride 
entrations Che concentrations ot plas 
1 potass magnesium, proteins and in 
re pl sphat are increased 








1590 George A. 
In contrast, the patient with ad- 
vanced Addison’s disease, not in re- 
lapse, even when given large amounts 
of a potent preparation of cortical 
extract continues to exhibit hypoten- 
sion, usually hypoglycemia, and no 
striking amelioration in the pigmenta- 
tion which is characteristic of the dis- 
ease and without which we are unable 
to make a diagnosis. The effect on 
weight and nutrition is variable and 
sometimes very slight. The basal met- 
abolic rate is lowered in most patients. 
Well marked anemia 1s uncommon. 
It is a striking fact that the patho- 
logical phenomena singularly unaffect- 
ed by administration of the cortical 
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hormone in Addison’s disease in man 
namely, hypotension, hypoglycemia and 
pigmentation, are just those which do 
not occur during treated suprarenal 
deficit in the dog. They are phenomena 
which a considerable body of experi 
mental evidence associates with dis 
turbance of medullary function and 
particularly with that of adrenalin. W 
believe that the evidence is increasing 
that Addison's disease is probably cle 
pendent on disturbed function of both 
cortex and medulla, and that these two 
portions of the adrenal gland hav 
reciprocal relations of such a nature 
that damage to the one produces dis 
turbance of function in the other 
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The Influence of Age in the Experimental Production 
of Hypertrophic Arthritis* 


Preliminary Report 


By ARTHUR D. 
RALPH 


N a previous communication, evi- 


dence has been adduced by _ the 

present writers which indicates that 
it is possible to induce an overgrowth 
in the patella of dogs, characteristic of 
hypertrophic arthritis, by ligation of 
the blood supply to that structure. The 
changes resulting consisted in a marked 
increase in size of the patella which 


reached its maximum about nine 


months after operation. Control ex 
periments showed that this result was 
the 


procedure. The phenomena accompany- 


not due to trauma of operative 
ing overgrowth were essentially those 
characterizing hypertrophic arthritis as 
seen in human beings, but there were 
also some evidences of atrophic arthri- 
tis, such as slight erosion or rarefica- 
tion of the margins of the patella to- 
gether with general thickening and ad- 
the soft structures of the 
joint as a whole, making dissection dif- 


ficult. 


hesions of 


Following increasing recognition of 
the two main types of arthritis first 
emphasized in this country by Nichols 
and Richardson? in their classic mono- 
have been conducted 


graph, studies 


by many workers, having for their aim 
November 11, 
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determination of the etiology of the 
two types of the disease. These studies 
indicated, with some ex- 


have usually 


ceptions, that arthritis constitutes a 
syndrome having diversified pathologic 
manifestations and many etiologic fac- 
tors. This point of view is that which 


Nichols and 


to establish, although a few subsequent 


Richardson endeavored 


workers have held a rather more dog 
matic attitude which regards the two 
types of the disease as wholly distinct 
and referable to quite different etiolo 
gic causes. Supporting evidence for the 
former view is found in the accepted 
etiologic importance in both types of 
the disease of such factors as heredity, 
bodily configuration, imbalance of the 
nervous system, and dysfunction of 
the gastrointestinal tract, as well as in 
the common response of these types to 
certain forms of therapy. Focal infec- 
tion, which has long and properly been 
emphasized, is now regarded as con- 
stituting often a precipitating or addi- 
tional factor only, and one which, al- 


health, 


contributory to poor 


though 
may, even when demonstrably present, 
have little or nothing to do with the 
actual arthritic process. The most sig- 


advances made in 


nificant recently 
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treatment center around this broader 
appreciation of the subject. 
Notwithstanding this widened out- 
look, there is avowedly much to be de- 
termined as to the extent to which the 
two types of arthritis, atrophic and hy- 
pertrophic, overlap ; the extent to which 
they constitute separate processes ; and 
the extent to which they require dif- 
ferent forms of therapy. It is accepted 
that the clinical phenomena of the two 
types, as well as the osseous picture 
by X-ray or “en gros”, offer sharp 
contrasts, but some of the considera- 
tions enumerated above strongly sug- 
gest some commonality of etiology 
and of certain physiological devia- 
tions underlying the disease as a whole. 
One of the outstanding observations 
relating to arthritis as seen in the hu- 
man being is the fact that atrophic 
arthritis is, by and large, a disease of 
the first half of life, and hypertrophic 
arthritis, by and large, is a disease of 
the latter half of life. There are ex- 
ceptions to this, in that atrophic arthri- 
tis may appear as late as the eighth 
decade and hypertrophic arthritis may 
appear early in mid-life, or, according 
to some recent observations of Matz,° 
even earlier. In general, however, any 
observations of a large series of arth- 
ritics will show that atrophic arthritis 
tends to disappear at an age at which 
hypertrophic arthritis tends to begin. 
It is difficult to see why atrophic arth- 
ritis should largely leave the stage at 
mid-life and why hypertrophic arthritis 
enters it then, unless these disease states 
reflect or represent in some way different 
age responses to the exciting factors, The 
influence of age as a determining fac- 
tor in disease of those particular ex- 


pressions which certain morbid proc- 


esses or entities take, is illustrated by 
disease of the pituitary gland which 
in youth may express itself as gigan 
tism and in the latter decades as acro 
megaly. Recent observations by Jaff 


and Bodansky* have shown that in 


guinea pigs age determines the re 


sponse of the animal to parathormone 


to such an extent that it is possible by 
means of injections of parathormone 
to produce osteitis fibrosa cystica in 
young animals but not at all in old 
ones. The expression which renal dis 
ease takes in the young offers some 
contrasts to that which is seen in 
older persons, and certain differences 
of the same order are to be observed in 
connection with cardio-vascular path- 
ology. Again, diabetes in the young 
exhibits some differences as compared 
with the disease encountered in the 
more elderly, and much the same com- 
ment can be made regarding tubercu 
losis. It is thus clear that age intro 
duces factors which may importantly 
condition the final expression of that 
deviation of physiology which may un 
derlie any large syndrome, and it be 
comes pertinent to determine if poss! 
ble the extent to which this is the cas 
in the syndrome of arthritis. Apart 
from the clearer concept of the disease 
which would be afforded by observa 
tions elucidating this influence, certain 
definite and important therapeutic pro- 
cedures would be given greater or less 
[f it could be shown that the 


surface phenomena of atrophic or hy) 


emphasis. 


pertrophic arthritis are conditioned in 
part or largely by age, a wider outlook 
would have to be entertained upon the 
problem as a whole, and emphasis upon 
the separate identity of the two types 
would be more difficult of justification 
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In view of the clear-cut results char this animal showed after operation less 
| 


] 


acteristic of hypertrophic arthritis overgrowth of the patella than devel 


which followed attempts at reproduc- oped in the other and older dogs. Ex 
tion of some of the phenomena of periments were accordingly undertaken 
arthritis by ligation of the blood sup upon a series Of five dogs, the results 
ply to the patella of adult dogs, it of which are set forth in the accom- 
seemed desirable to repeat these ex- panying protocols. Of five expert- 
periments making use of young dogs ments, only three were successful; two 
only. If it were shown that the re failed because of the death of the ani 
sponse of the tissues differed markedly mal or other accident. In view, how- 
in young and old animals, the implica ever, of the long time required to carry 
tion would be strong that age consti- through experiments of this nature, in 
tutes a decisive factor in the induction view of the many hazards to which 
of hypertrophic arthritis, One starting very young dogs are subjected in the 
point in the experiments to be cited course of such experiments, and in 
was the observation that one of the view of the fact that upwards of a 
dogs in the first series operated upon year must elapse betore further data 
presented ununited epiphyses and that could be forthcoming, it seems Justih 





Fic. 1. Roentgen-Ray of Old D 


Normal patella of dog “Wooley” Patella of dog “Wook six months 
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able to present in the form of a prelim- 
inary report the results obtained to 
date. 

Dog No. 6—‘Collie’’.! 

Dog No. 7—Male mongrel, wire-haired 
terrier, named “Wire-haired”, seven months 
old, 15 pounds in weight, was operated upon 
November 4, 1929. The blood supply to the 


gen-ray of February 22. Epiphyses are mor 


nearly united. 

July 25, 1930. The epiphyses are united 
otherwise no change from the roentgen-ra 
of May 10. (Figure 2) 

November 22, 1930. No change from the 
roentgen-ray of July 25. On November 22 
the dog was sacrificed. 

Examination after death showed a normal 





Fic. 2. Roentgen-Rays of Young Dogs. 


Normal patella of dog “Wire-haired”. 


patella of the right leg was ligated, resulting 
in lameness of that leg. The lameness almost 
disappeared in one week. 

Roentgen-rays of the leg operated upon on 
the following dates showed: 

October 31, 1929. A normal knee joint, 
epiphyses not united. The roentgen-ray was 
taken before operation. 

February 22, 1930. A slight change in the 
shape of the patella. The epiphyses are unit- 
ing. 

May 10, 1930. No change from the roent- 


Patella of dog “Wire-haired”, eight 
and three-quarters months after liga- 
tion of its blood supply. Note absence 
of distal growth. 


left leg and patella and a right leg that 
seemed normal on dissection, had no thick 
ening of the tissues nor adhesions, but that 
showed a slightly deformed articular surface 
of the patella. The right patella could be 
dissected and stripped as easily as a normal 
patella and it split with as much difficulty 
It was smooth and shiny on its articular sur- 
face, but slightly livid in color. The sheath 
of the proximal tendon had grown somewhat 
down over the patella and up around tt 
sides, almost merging with the articular sur 


s 
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face and covering an area of erosion on this in weight, was operated upon November 4, 
articular surface. The patella showed n 1929. The blood supply to the patella of the 
overgrowth, only a change in shape right leg was ligated, resulting in lameness 

Dog No. 8—A female mongrel fox terrier, { that leg. The lameness almost entirely 
named “Pup”, four months old, 10 pounds lisappeared week. (Figures 3 and 4) 








Normal patella of dog “Puj Patella of dog “Pup” eight a1 
three-quarters months after ligati 
s bl sup] Note the pike 
ke t | ¢ vergrowt distall 
Roe g¢ I the leg operated upon o1 
the llow ¢ ite¢ s] wed 
Octobe 1, 192 A normal knee jomt 
epiphyses not ti The roentge was 
take a re ope iti 
February 22, 1931 \ distal overgrowtl 
nsisting pike m the ter edge « 
' patella 
May 10, 1930 \ slight increase in the 
: ° . s ] | | o a , " 
Fic. 4. Photograph of the patellae of dog = ‘«mst! the spike distally, eross or tne 
Pup” showing overgrowth of the patella o1 patella making the spike app« onget 
left, twelve and one-half months afte: Inly 25. 1930. No change from the roent 
igation of the blood supply to it. The over \f 10 t that tl 
poe “ : 7 gen-rav ot a { xcep hat the epipnvses 
growth consisted of a spike rather than « ‘5 , ; pu 
€ alt t te 


the patella as a whole. 
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November 22, 1930. from the 
roentgen-ray of July 25. 

On November 22, 
ficed 


Examination after death showed a normal 


No change 


1930 the dog was sacri 


left leg and patella. The right leg dissected 


out normally; it showed no thickening of 
the tissues and only slight adhesions above 
the patella. There was, however, an area of 
side of 


erosion on the left the condyle of 


the femur at the knee joint. The right patel- 
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and giving the overgrowth a shelf-like ap 
pearance, and adding to its apparent lengtl 

Dog No. 17—A 
rier, 


female mongrel fox ter- 


named “Cleo”, five months of age, 15 
pounds in weight, was operated upon Sey 
1931. The blood to the 
patella of the left leg was ligated, resulting 
that leg. 


Roentgen-rays of the leg operated upon on 


tember 1, supply 


in lameness of (Figures 5 and ¢ 


the following dates showed 
July 26, 1931. 


A normal kne¢ 


joint, epip! 





Normal patella of dog “Cleo”. 


la dissected out easily, but was slightly more 
difficult to strip than the normal one. The 
articular surface was smooth and glistening, 
but at least one millimeter shorter than the 
normal one. The right patella itself showed 
an overgrowth of about one millimeter, but 
only of the part of the patella that adhered 
erosion 


to the tendon. There were areas of 


under the articular surface of the patella, 


the one at the distal end being the largest 


Patella of dog “Cleo” nine months 
after ligation of its blood supply. Note 
the very slight overgrowth distally. 





Fic. 6. Photograph of the patellae oi dog 
“Cleo” showing overgrowth of the patell: 
the right, nine months after ligation ot the 
blood supply to it 
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es not united. The roentgen-ray was take \ review ol the above protocols 
before the operation. shows that a_  differenc¢ apparently 
October 24, 1931. No change from the , : ; 
; exists etween the response ot oldet 
roentgen-ray of July 26. ; , , 
) 29 Beiet :; dogs subjected to ligation of blood 
January 29, 1932. Epiphyses almost united, ; 
} ; , “s 
cyppliv to the 1 + nad tha om? no 
otherwise no change from the roentgen-ray upply t ~ | Ha and that of young 
of July 26, 1931 er anim chosen before union of the 
February S, 1932 No chang tron the ep phvyse S \\] e some overgrowth ot 
toen v of - ) 
entgen-ray January the pate m cur. in none of the 
June 23, 1932. A very slight overgrowt!l , : 
: three young dogs carried along for ten 
distally, epiphyses united ' 
th , | 
2 months o ar was thet n ove! 
On July 8, 1932 the dog was sacrificed ” —s We ae os dala 
, 1 - +1] ++ ] ne — 1 
I.xamination after death showed a rt rowtn s Cl Af abie to that seen 
right leg and patella and a leit leg that in all ot the oldet animals : and 1 two 
seemed normal on dissection, showed n of the young dogs the overgrowth was 
sue thickening and only slight adhesions oo: Jy | oon , ' 
@ : Drac ( it\ evigibie or not to be i¢ 
around the patella. Both patellae were equa 7 
difhcult to dissect free and_ strip Phe 
, It has ] ' 11 , } 
lett patella showed a slight overgrowth dis , re suspected by some stu 
tally of the whole patella of about one mill dents o irthritis that hype rtrophic 
meter (7 per cent). There were also places arthritis ppears at mid-life because of 
n ti n-articular curface oa ne Ende « , , 
n the non-art lar urtace of the lef pa the differing response ot the tissues 
tella that had remnants of suture material ; 
od consequent upon some tactor such as 
imbedded 1 
irteriosclerosis. or its scular prec 
Dog No. 20—A female mongrel fox tet nein ' iS Vascular precut 
named “Spotty”, three months of age sors, Which 1s present in greater or less 
S pounds in weight, Was ope rated upon Fel degree ll all humans O! animals that 
ruary 19, 1932. The blood s — 
ruary 19, 1932. The blood supply to the : reach that ore In the three « xperi 
tella of the left leg was ligated, resulting in ‘ : — a or , 
ments us aetaied there IS a aehnnite 
meness ot that leg ; 
. i . sugy< ST t fT Driol ot e belel an > 
Roentgen-rays of the leg operated up ; Steet 
the following dates she wed Ol the \ ulal { othe1 changes oO! 
February 8, 1932. A normal knee joint maturity, the end result falls short of 
e] physes not united. The roentgen-ra\ \ ‘ the ft cture vhich IS S@e@1 1! the 
take | ) ) ratiot , 
taken betore operator older at imals 
luly l, 1932 (atter death) No chang rhe 
d , he influ nce of age upon the type 
the roentgen-ray of February 8 ; 
" “a : ee eS oa 
On April 7, 1932, she died of an infecti —_ tC be regarae is sel 
lue to a cystic calculu: tled on the isis Of one line ot experi 
'.xamination after death showed a normal mentation, but one inference that may 
a 11. as one wah soni . , 
right leg and patella, the epiphyses not u be drawn is that the phenomena of 
ed, and a leit leg that dissected out easil | , 
' se ypertrophic arthritis may represent 
showing no tissue thickening and no adhe : 
m1 ad response due to the particula COl 
sions around the patella. The left knee joint parti : , 
showed some discoloration due probably t dition ot the tissues rather than the 
hemorrhage following the operation; als ette Mduced by the action ot any 
piphyses were not yet united. The left type-specific etiologic factor 
1 ‘7 
vat showed no overgrowth. Both patella ry 14 
é pp ; see ihis genet eduction must be cot 
spit with slight difficulty and showed insid P : a ; , 
related with the evidence that a numbet 
a wnish coloration of the bone, which was 
f f rue Cemen 1 ] } th tarry ’ 
1 4 | } (iT i) T? T | ) *~ 
sightly larger in area in the normal patella =e ae ten underlie both ty pes ol 
ne disease, etiolog 1 ily and t lerapeu 


Both patellae stripped very easily 
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tically. As already mentioned, some 
of these factors in human beings are 
the influence of heredity, the bodily 
configuration, imbalance of the nervous 
system, a condition resembling vaso- 
constriction at the periphery, anatom- 
ical and physiological deviations of the 
gastrointestinal tract, and the influence 
of a balanced but restricted dietary.** 

To this list might be added the in- 
fluence of focal infection though some 
observers believe that infection has no 
relation to hypertrophic arthritis. Final 
proof of this is difficult, however ; and 
it is probable that most dispassionate 
students regard focal infection as at 
least contributory to the syndrome of 
hypertrophic arthritis, although having 
less obvious and flagrant consequences 
than in atrophic arthritis. 

To these considerations must be add- 
ed the further fact that there is present 
in ossifying tissue, though only in 
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traces in unossified cartilage, the en- 


zyme phosphoric esterase shown by 
Robison’ to be concerned in the forma 


tion of bone. 


SUMMARY 


Preliminary report is made of ex- 


periments in which the attempt to pro 
duce hypertrophic arthritis in young 
dogs by curtailment of the blood supply 
to the patella is accompanied by slight 
or negative results as compared with 
similar attempts carried out upon ma- 
ture animals. Taken in conjunction 
with other data the observations here 
cited seem, so far as they go, to add 
cogency to the view that hypertrophic 
arthritis is, in part at least, a function 
of the kind of response which the more 
adult tissues yield rather than exclu- 
sively a response to distinct etiologic 
factors basically different from those 
which are present in atrophic arthritis 
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A Correlation of the Hemodynamics, Function, and 
Histologic Structure of the Kidney in Malignant 
Arterial Hypertension with Malignant 


Nephrosclerosis 


By Soma WeElss, FREDERIC PARKER, 


¥+ 


R., and GEorRGE P. Ross 


Bost Nl, Vassachu 


HE correlation of the functional 
behavior and the structural char 
acteristics of the blood vessels 
with the physiological units of the kid 
ney is one of the most significant 
advances in the knowledge of kidney 


diseases during the past two decades 


Evidence is accumulating that in the 


majority of instances of bilateral kid 
ney disease of adult life the failure of 
the kidney function depends on a pri 
mary disease of the renal blood vessels. 
These cases are now variously classi- 
fied as hypertensive renal disease, be 
nign or malignant nephrosclerosis, and 
arteriosclerotic kidney disease. Con 
trariwise, in acute and chronic glomer 
“infectious process” 
t] 


ulonephritis an 
is believed to involve primarily the 
glomeruli and tubules. The patholog 
ical state of the blood vessels in these 
latter cases, particularly in chronic 
glomerulonephritis, also plays a signifi 
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cant role in the mechanism of disturbed 
kidney function. 

In this rather simple but somewhat 
arbitrary grouping of bilateral kidney 
diseases, the classification of malignant 
nephrosclerosis is particularly difficult 
Volhard and Fahr,! and Lohlein? sep 
arated this condition from the larger 
group of glomerulonephritis on the 
basis of the age of the patients, the 
rapidly fatal course, certain laboratory 
findings, and the “acute” histological 
changes in the glomeruli. The infec 
tious character of the glomerular le 
S1Ions Was emphasized by V olhard and 
Fahr without sufficient consideration 


of the vascular lesions Recently, 
through the efforts of Fahr,* the sig 
nificance of the necrotizing arteriolitis, 


productive endarteritis and periarteritis 


; + 
i 


] 
OT i 


1¢ kidneys and othe r organs has 
been receiving a new interpretation 
He believe s that the olomerulat chang S, 
which often predominate in the histo 
log picture, represent secondary el 
fects of prolonged ischemia produced 


lores,’ 


damage. [Lohlein, 


by vasculat 
Bell anc Clawson,” and Shapiro’ have 
claimed that the fundamental mechan 


ism of benign and malignant nephro 
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sclerosis is of identical nature, and that 
these conditions differ only in the rate 
of their development. These authors 
believe that the more rapid decrease in 
the blood supply in malignant nephro- 
sclerosis results in glomerular ischemia 
and in more acute histological changes 
resembling those of an infectious proc- 
ess. Stern,’ Fishberg,* Murphy and 
Grill® also agree that both benign and 
malignant nephrosclerosis are due to 
vascular sclerosis. 

Volhard’® in 1923 relinquished his 
toxic theory of the etiology of malig- 
nant nephrosclerosis and attributed the 
histological changes to a general vaso- 
constriction associated with an intense 
capillary spasm of the glomeruli. Ac- 
cording to him, the capillary ischemia 
thus caused tends to produce degenera- 
tive and proliferative changes. This 
concept was rejected recently by Klem- 
perer and Otani,'’ who pointed out 
that if in the pathogenesis of this con- 
dition the capillary system were the 
seat of primary disturbance, the 
changes should be distal to the glom- 
eruli, whereas in reality the vascular 
changes lie in the afferent arterioles as 
well as in the glomeruli. They traced 
the origin of the glomerular changes 
to thrombotic or proliferative occlu- 
sion at some point in the afferent ar- 
terioles. Meyer-Stettin,'* Sternberg,’* 
Ask-Upmark,'* and others have, on the 
other hand, brought forward evidence 
against the identical sclerotic character 
of benign and malignant nephrosclero- 
sis. It is evident, then, that at present 
a detailed interpretation of the changes 
in the blood vessels and in the kidney 
units in malignant nephrosclerosis is 
not possible. 

An unusual coincidence of events, 
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to be described below, has permitted 


us to conduct observations on malig- 


nant nephrosclerosis which allow for 


the first time a correlation between the 
hemodynamics of renal circulation and 
the structure of the blood vessels and 
the function and structure of the kid 
ney. Some data concerning the natural 
history of the disease have also been 
obtained. Below we present the clin 
ical course of the disease as observed 
in a patient, followed by functional and 


histological studies. 


I. Ciirnicat Courst 


R. J. W., a 27-year-old male white truck 
driver, was admitted to the hospital Novem 
ber 16, 1930. His chief complaint was “blood 
in the urine’. He was “in perfect health” 
until six months previously when he e> 
perienced hematuria, abdominal discomfort, 
and blurring of vision. 

The hematuria occurred at first about 
every two weeks and lasted for about a day 
These attacks gradually increased in fre 
quency, intensity and duration until two 
months before entrance to the hospital. Since 
then hematuria had been continuous but with 
changing severity. No retention or inconti- 
nence of urine, chills, fever, or edema was 
observed. The abdominal discomfort was 
generalized, rather constant, and of mild de- 
gree. Heat, rubbing and simple medications 
did not relieve the pain. Blurring of vision 
was rather diffuse. In addition to these three 
main symptoms, he also suffered from head 
ache, nausea, and vomiting, which were at 
tributed by the patient to the consumption 
of alcohol. He had been a heavy drinker 
for the past three to four years. He claimed 
some correlation between alcoholic debauches 
and renal hemorrhages. 

Dyspnea, experienced on moderate exe! 
tion, developed six months previous to ad 
mission. Periods of palpitation lasting 10 to 
15 minutes had been occasionally observed 
No other noteworthy changes in the fun 
tion of organs were noticed. 


Yn) 


The patient had suffered in the past from 
infrequent attacks of tonsillitis. The history 
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as to other infections was essentially nega hematuria, the patient was rushed to the 
tive with the exception of the occurrence of hospital for an immediate nephrectomy 
gonorrhea. His mental makeup was natural \ left-sided nephrectomy under novocaine 
No history of familial diseases was obtained. spinal anesthesia was performed November 
Because of the free unilateral renal bleed 18, 1930. The observations made during this 
ing observed during cystoscopy, and because operation will be reported further on. 
of certain changes in the roentgen-ray shad The physical examination the day follow 
ow of the kidney pelvis, a surgeon had been ing the nephrectomy revealed a rather thin, 
led to inform the patient of the possible ex ivory pale adult with prominent shiny eyes, 
istence of a malignant tumor of the left comfortably lying flat in bed. The pupils 
kidney. Following an attack of profuss reacted normally lhe ocular fundi were 





Fic. 1. Cortical surface of the left kidney removed surgically. Numerous small sub 


surface hemorrhages are visible. X 1.3 
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edematous with swelling of both discs and 
Nu- 
whitish 
The 


these 


pronounced blurring of the margins. 


merous small, irregularly shaped, 


retinas. 
both 


areas were visible over both 


small arteries were narrow and 


Fic. 2. Surface of the 
Scattered minute hemorrhagic areas. X 1.3. 
the 


Arterial compression ot the large 


the small branches of veins were 


tortuous. 


and 


The mucous membranes 
The 


were small and innocent in appearance. 


veins was observed. 
tonsils 
No 


exudate could be squeezed out. The veins of 


of the mouth were rather pale. 


the neck showed normal pulsations without 
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longitudinal cross 
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any evidence of engorgement. The thyro 

gland was not palpable. The superficial veins 
of the upper chest anteriorly were somewhat 
dilated. The lungs were normal. The apex beat 


of the heart in the fifth costal interspace was 


section of left kidney removed 


rather prominent. The maximal left dia 


ter of the heart was only 10 cm. in the 
The 
vated through the 


the 


entire precordium was 
the 


interspace. 
svst hic 


force of 
The heart s 
was of normal intensity and quality and 


continued by a= short 


pulse of heart. first 


high-pitched syst 
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second sound 


The 
At the base there 


murmur over the apex. 
over the apex was loud. 
was a reduplication of the second sound. The 
aortic second sound was metallic in character 


The 


radial pulse was small, well sustained, and 


and loud. The heart rate was regular. 
There was no evidence of arterio- 
The blood 


of mercury systolic and 120 mm. 


forceful. 


sclerosis. arterial pressure was 


185 mm. 
diastolic. The abdomen showed some resist- 


ance. No organs were palpable. There was 
a very slight cyanotic pallor of the nail beds 
The 


were negative. The neurological examination 


of the fingers. extremities, otherwise, 


revealed no abnormal signs. The rectal tem- 


perature was normal. The specific gravity 
of the urine was 1.008. 
ef 330,000 red blood 


mm. 


The blood contained 
15,000 leuko 


cent 


cells and 


cytes with 70 per hemo- 


per cu. 
globin. The diagnosis following operation 
was malignant hypertension with nephro- 
Si ler osts. 


It is of interest that the first 
urine obtained following operation, contrary 


specimen ol 


to the one obtained before, was free of blood 
The chemistry of the blood and the kidney 
function tests, however, indicated for about 
two weeks after operation a progressive im 
pairment of the kidney function. The urea 
clearance test 
c.c., or 6.4 per cent of 
blood 


and 


reached as low a level as 3.4 


the average normal 


with a urea content of 142 
100 c.c the 
of filtrate of urine with 11.6 mg 
100 c.c. of blood. 


with these changes the blood 


ciearance 


mg. per creatinine clear 
ance 8.1 c.c. 


ot creatinine in 


Simulta 
neously pres 
sure rose to 200 mm. of mercury systolic and 
130 mm. diastolic. The degree of edema of 


the retinal discs increased. Nausea and vom 


iting were occasionally present. The patient 

ived a diet containing 20 gm. of pr 
tein with an adequate caloric content. Th 
fluid intake was liberal. From the seven 
teenth day after the operation onward the 
kidney function showed progressive improve 


ment and simultaneously the patient felt very 
much better. The appetite became voracious 
The edema of the optic discs decreased. To- 
ward the end of December his general con 
dition was excellent and the blood urea fell 
as low as 47 mg. per 100 c.c. of blood. 

thereafter, however, the 


Beginning soon 


ood pressure rose again to from 200 to 210 
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mm. of mercury systolic and 130 mm. dias- 
tolic. This was followed in four days by 
severe headaches, puffiness about the eyes 


and a decrease in the functional capacity of 


the kidney 


On January &th 


with unchanged urinary sediment 


headache was intense, and 


1 vomiting were also present. No 
found for this attack of 


nausea alit 
explanation could be 
vascular crisis, which could not be 
The 


cerebral 


cerebral 
relieved with luminal and pyramidon. 


next day the manifestations of the 


crisis improved except for the facial edema 


The following night a severe attack of cough 
The 


frothy 


patient sat up 
blood-tinged 


and dyspnea developed. 
in distress and raised 


sputum. This, together with the moist rales 


heard over the entire chest, suggested an at 


tack 


(cardiac 


“paroxysmal nocturnal dyspnea” 


asthma) with pulmonary edema 


Morphine (gr. 1/4) and atropine (gr. 1/60) 
relieved this distress promptly, and in the 
morning the patient felt comfortable. There 
was, however, impaired resonance of mild 
degree over the right side of the chest an 


teriorly and posteriorly with somewhat d« 
creased excursion of the diaphragm. The 
breath sounds were diminished and _ there 
was an increase in the spoken voice and 
fremitus. The arterial blood pressure was 
200 mm mercury systolic and 130 mm 
diastolic; the vital capacity of the lungs 


The liver and spleen were not 


was 4200 « 


palpated and ascites and edema were not 
observed 

In the evening of January llth we had 
nother opportunity to observe in detail the 
development paroxysmal nocturnal dysp 


nea. The patient ate a good supper and was 


comtortable. At about 8 p.m. he felt a tight 
sensation beneath the manubrium sterni. He 
became restless and complained of inspira- 
tory difficulty. The right side of the thorax 
now showed limited excursion with a few 
fine and medium consonating rales over that 
side The arterial blood pressure was 205 
mn f mercury systolic and 136 mm. dias 
tolic, the venous blood pressure 12 cm. of 
water. The condition grew rapidly wors« 
Che ent was pale and cold and covered 
with sweat The “tightness in the chest” 
und =the lyspnea became so severe that a 
marked degree of orthopnea developed. There 


was extreme apprehension of death. The pa 
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tient coughed with considerable distress, 


raising red frothy sputum 
red streaks of blood. The heart sounds be- 
came rapid, and while before the attack the 


with occasional 


aortic second sound was loud and metallic, 
now the relationship changed and the pul- 
monic second sound became accentuated and 
louder than the aortic second sound. There 
was at the same time an almost complete 
fixation of the right side of the thorax with 
dullness and a definite increase in the inter- 
costal retraction. The 
almost completely absent but numerous fine, 
medium and coarse rales were heard through- 
out the right While these physical 
signs indicated severe changes in the right 
lung, the physical signs of the left side of 
the chest remained essentially normal. The 
The ar- 


breath sounds were 


lung. 


heart rate rose to 150 per minute. 
terial blood pressure was 225 mm. of mer- 
cury systolic and 140 mm. diastolic. 
Morphine (gr. 1/4) failed to give any re- 
lief. Blood pressure cuffs were then applied 
on the proximal end of the four extremities 
and the pressure was raised in each to the 
level of the diastolic blood pressure. Within 
one minute after the application of venous 
stasis the dyspnea, cough, and raising of 
sputum disappeared and the patient fell 
asleep. On relieving the pressure in the cuffs 
temporarily at ten-minute intervals, all the 
symptoms and signs returned though with 
decreasing After hour the 
cuffs were removed and the patient remained 
Physical examination now was 


intensity. one 
comfortable. 
essentially the same as before the attack. The 
loud metallic quality of the aortic second 
sound returned and the accentuation of the 
pulmonary second sound subsided. The pa- 
tient was given tincture of digitalis in an 
amount equivalent to 2 


Next day the patient was 


minims per pound 
of body weight. 
The breath sounds were some- 
what reduced side. A 
days later the patient suffered again from 
attack of paroxysmal 
Between attacks, Cheyne-Stokes’ 
breathing developed, with a sense of suffo- 


comfortable. 
over the right few 
a_ similar dyspnea. 
type of 


cation toward the end of the apneic stage. 
Intravenous administration, slowly, of 50 per 
cent glucose solution gave considerable re- 
lief for six hours. Ten days after the first 
attack of dyspnea, or on January 19th, the 
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patient appeared exhausted, and involuntary 
jerky movements of the extremities devel 
oped; Cheyne-Stokes’ 
marked with prolonged apnea and a proto- 
diastolic gallop rhythm appeared. The pul 
persistently 
Rales 


liver edgt 


breathing was now 


monary second sound became 
louder than the aortic second sound. 
The 


was 6 cm. below the costal margin. 


were heard over the chest. 
In order 
uremia a 
The spinal 


to relieve the manifestations of 
lumbar puncture was performed. 
fluid pressure was 280 to 320 mm. of water 


fluid 


The intraspinal injection of 


The dynamics and oscillations of the 
were normal. 
20 c.c. of a 10 per cent magnesium sulfate 
solution caused a temporary drop of fluid 
pressure to 200 followed by a rise to 280 
mm. of water. Inhalation of a mixture of 10 
per cent carbon dioxide and 90 per cent oxy 
gen gave relief from the irregular period 
breathing. The patient during the following 
two days became more drowsy. There was 
increasing edema of the eyegrounds and _ thx 
veins of the discs were more congested. A 
pericardial friction rub appeared. The blood 
pressure was 190 mm. of mercury systoli 
and 120 mm. diastolic, the pulse 130 per 
minute. 
19th was 350 mm. of water with normal dy 


January 20th the patient was 


The spinal fluid pressure January 


namics. On 
very stuporous. The pulmonary edema dis 
appeared although the general condition grew 
22nd _ the 
He was now growing 
weaker, blood 
still maintained as high as 180 mm. of 
diastolic. The 


worse. On January pericardial 
friction rub persisted. 


although the was 


pressure 
mer- 
mm. 


Next day he was 


cury systolic and 120 
pulse was 136 per minute. 
blo« rd 
of mercury systolic and 109 
pulse 136. He died January 24th. 


comatose, the pressure was 175 mm 


mm. diastolic, 

Obviously the left kidney of this pa- 
tient was removed because of a mis- 
taken diagnosis and because of the 
alarming unilateral renal bleeding. Con- 
sidering that the patient had experi- 
enced six months previous to his 
admission such symptoms as hematuria, 
abdominal discomfort and blurring of 
vision, and considering that he lived 


two months after the operation, it may 
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be concluded that the course of this 


fatal 
shortened in his 


rapidly disease was not signifi 


cantly case by the 
nephrectomy. 

Attacks of paroxysmal dyspnea, such 
as this patient experienced, are not 
rare in malignant hypertension. They 
develop often independently of the kid 
ney involvement, usually at an early 
stage of relative failure of the left ven- 
tricle. One of us (S.W.) has observed 
attacks of paroxysmal dyspnea in a 
child eight years old with malignant 
hypertension who died as a result of 
heart failure while still retaining nor 
mal kidney function. The changes it 
the clinical symptoms and signs which 
occurred during attacks in the case re- 
corded in detail above, have been ob- 
served by us in a number of othe 
similar cases. They depend on the cir 
culatory changes, which, together with 
therapeutic measures in this syndrome, 
have been previously summarized 


STUDIES 


Il. FUNCTIONAI 
Hemodynamics of the 

Kid with 

If the human 


The 


Kidney and of the 


\ » —-} > 
jnant \ephroscleros 


kidney is exposed surgically, blood 


the obtained 
easily under sterile conditions and with 


puncturing the 


from renal vein can be 


apparent safety. In 


vein it is essential that no more than 


gentle traction be made upon the kid 
with the 


We 


have punctured the renal vein in five 


not to interfere 


ney, so as 


normal free flow of the blood. 


cases without resultant bleeding 


any 
The composition of the arterial blood 
throughout the body is identical so that 
it simultaneously with obtaining blood 
trom the renal vein blood is collected 
trom the femoral artery and the spect 


mens studied chemically, information 
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concerning the blood 
Table ] pre- 


such observations 


can be obtained 


flow through the 


sents the 


results of 


on the oxygen and carbon dioxide con 


] 


the blood, obtained under oil, 


patient with malignant hypet 


from the { 


tensio1 nephrosclerosis and trom 


thre rrmal kidney 
functi exposed 
10 to 20 


were 
period ot from tw 
amount 


through the kidney 


obtainine Ty! ] Treo) il) 
LiTitTiS’ = 6t I I I all 
ood 


, 
remoral 


from the renal vein, 
btained Irom the 


iorm a comparative 


] 


lood flow through the 


tremuty 


low 


ditterence 
from the 


rteries and veins with 


anesthesia was essentially un 


the patient with hvp 


] loft tel 
It Was increased dernnitely 
essentially unaltered in the 


The 


was distinctly 


“normal’’ cases 


ssure 
tl in 


pinal anestiesia ! 


phrosclerosis but it 
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did not change appreciably in the con- 
trol cases. The most significant ob- 
servation is, however, the low oxygen 
difference between the blood from the 
renal artery and vein in the control 
cases. This, in view of the fact that 
the metabolism of the kidney as com- 
pared with other organs is high, corre- 
sponding to 8.2 per cent of the total 
energy consumption in rats, and 7.9 
per cent in dogs,’®*? 
cates the existence of a rapid blood 
flow through the kidney. The average 
oxygen difference between the arterial 


conclusively indi- 


and venous blood of the kidneys of 
the control subjects was 2.37 vol. per 
cent. The arterial blood, therefore, lost 
an average of 13 per cent of its oxygen 
content during its passage through the 
kidney. Rhoads, Van Slyke, Hiller and 
Alving"’ reported that the proportion 
of oxygen removed from the blood by 
the kidney of 
per cent of the arterial oxygen content. 


the dog was 10 to 20 


a fair degree of agree 
ment flow 
through the kidney of the dog and of 


In all three normal kidneys th 


This indicates 
between the rapid blood 


man. 


arteriovenous difference was 


distinctly less in the kidney than in the 


oxygen 


lower extremities. 
In the case of the patient with ne 


A COMPARISON OF CHEMICAL CONSTITUENT 
IN THE CASE OF MALIGNANT? 


Condition Source of 


( Malignant 
Nephrosclerosis ) 


Kidney vein 


(Control) 
Kidney vein 


N EPHROS« 


Blood Specim 


Kidney artery 


Kidney artery 
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phrosclerosis, there was no apparent 
utilization of oxygen by the kidney. 
On the contrary, the oxygen content 
of 
vein was slightly 
of 


from the renal 
This 
higher 


the blood obtained 
higher. sur- 


prising finding somewhat 
blood oxygen content in the renal vein 
cannot be attributed to technical error 
in the analysis. This belief is support- 
the finding of a higher oxygen 

the blood (12.66 
vol. per cent) than of the arterial blood 


of the kidne y ] 1.97 vol. per cent). Our 


ed by 


capacity of venous 


interpretation is that the rate of blood 
flow through the kidney in this case 


was unusually great, even when com- 


pared with the relatively rapid renal 


blood flow in the control cases with 


normal vascular systems and normal 


The slight increase 
the blood 


in the renal vein was probably due to 


arterial pressures 


in the oxygen capacity of 
an increased hemoglobin concentration 


produced by the loss of water content 


of the blood in its passage of glom 
erular capillaries. That the data (table 
re obtained while the kidney was 
functioning is supported by the fact 


the 


tests during spinal 


clearance 


the 


that urea and creatinine 


anesthesia in 


control case were essentially normal. 


In the case of nephrosclerosis these 


I] 
rHE RENAL ARTERIAL AND VENOUS BLOoop 
LER AND ID ConTROL SUBJECT 
" 
Non 
Protein Urea Crea Chi 
en Nit vel N itt i tinine rides 
g./100 mg./100 mg./100 mg./10( 
Cc. c.f cA CA 
¢ 6.1 : 590 
SR 32.5 49 597 
13.0 1.4 605 
10.0 hae 611 
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tests were about the same as the tests S l 
obtained five days later under entirely < Lee x ; 
natural conditions (table 3). 2 “2 a> ies 4 I 
The average 2.4 vol. per cent oxygen - z si<¢ i 
difference between the blood of the i ™ se -Be 
renal artery and vein observed in the £ EBs s 
three control cases is smaller than that ‘ t 
observed in other organs studied in Z be2% eo 3 I 
man. Weiss and Lennox observed an x 7s * = 
oxygen difference of 7.1 vol. per cent ¥ a 
between the blood of the cubital ar- e EES wont S 
teries and veins of the arm, and in a = a 7‘ é 
study of the brain they noted an aver- = Sas hie 
age difference of 6.2 vol. per cent = as =” = , 
between the blood of the internal = -te% es ae 
carotid artery and the internal jugular ul 2 g|* o> = 
vein.’ In the leg, Weiss and Ellis 5 | 22 — 
observed an oxygen difference of 4.1 = 7 SS 
vol. per cent between the blood of the ae eae +N 
femoral artery and vein.'® Inthe heart = 7 = Sose |28° & 
there has been found 5.3 vol. per cent 2 hg 
difference between the arterial and 22 Ez: E § ae . 
venous blood of the ventricles.*° is : z a , 7 
The Chemical Composition of the — : ; os 
Arterial and Venous blood of the Kid- < a? s ExNSeS 
ney. Table 3 presents data concerning & #4 » = on : 
the comparative content of certain ¢ "s 2 Px o== 
constituents of the arterial and venous z 7 
blood of the kidney. The differences A gs bee 2 
of the values between the arterial and o — =e 
venous blood are exceedingly small. < 
In view of the unusually rapid blood i 
flow through the kidney, such a small a 5 
loss of waste products during the Z zZ ’ 
passage of blood is not surprising. The : a = > 
amount of the chemical substances in - 2 5 
the venous blood, with the exception Y z = jc 
of chlorides, was less than in the ar- z. ms 
terial blood, although at times the dif- < S 2 
ferences fell within the error of the = alas 
analysis. = y ~ «a 
Dunn, Kay and Sheehan** observed = < a 


in rabbits that each 100 c.c. of blood 
containing originally 30.2 mg. of urea 
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lost 2.5 mg. in passing through the 
kidney. Their study, performed under 
more ideal experimental conditions, 1s 
in harmony with our findings in man. 
It is, however, contrary to the earlier 
observations of Picard** in dogs that 
the urea content of the blood from the 
the blood 


findings 


renal vein was half that of 
the 


would suggest a blood flow through thi 


from artery. Picard’s 


human kidney of 150 c.c. per minute, 


a figure undoubtedly low. Sheehan’s 


recent finding** in the rabbit would 


suggest an average corresponding blood 
750 c.c. minute through 


flow of per 


the kidneys in man which, even if high, 


. probably close to the actual state of 
iffairs. As the combined weight of the 
two kidneys in man is only 1 to 240 in 
proportion to the body weight, the 
blood flow through the kidney must be 
great when compared with other organs 

The Secretory Function of the Kid 
neys. Table 2 presents the urea clear 
ance tests of the kidneys during surgi 
cal operation under spinal anesthesia 
In the control case, the urea clearance 
test measured according to the method 
of Van Slyke was normal. The creat 
inine clearance was somewhat below 
the average normal value. 

In the case of nephrosclerosis the 
test 
was 20 per cent of normal. The longer 


fell 


the period directly after nephrectomy ; 


urea clearance during operation 


part of this clearance test within 


nd since the clearance test five days 
later showed 13 per cent of normal, 
the kidneys during the surgical proced- 
ure under spinal anesthesia may be 
regarded as functioning adequately 
able 4 presents the urea and creatin- 
ine clearance tests of the right kidney 
fter removal of the left one. During 


he three months of observation, we 
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performed on this patient 12 


the 


urea 
Van 


creatinine 


according to 
and 1] 
tests according to Rehberg’s 


these 


clearance tests 


Slvke method, 


clearat ce 


method he results of two 


oe . 1 
i] | each other fairly 


tests parallel close 


ly. It is of interest that, in accordance 
with the history of the case, these tests 
indicated considerable fluctuations in 


the functio1 ipacity of the kidney 


during the period of three months. 
Following operation the urea nitrogen 
content of the blood rose from 35 to 
143 me er 100 c.c. ot blood as the 
clearance dropped from 20 to 6 per 
cent of the normal. Simultaneously the 
blood creatinine rose because the glom 
eru nitrate ecreased With the sub 
sequel improvement in the kidney 
runcti e ure earance se t 12 
1 ent I ne creatinine cieat ce 
to 15 per cent of the norm value 
Follow go ten rary improvement, 
the ( unction shows further 
impairment. When the urea clearance 
eached out 3 per ceé I ind the cre 
é eal ce ibo t 5 pt cent of 
the normal values, clinical manifesta 
tions of uremia developed 
( Ti ntrat j D furion i” Sif oT Ktd- 
ney functioi (On two occasions, a 


concentration dilution test was per- 
formed on the patient with nephro- 
sclerosis by the method described In 
order to study the concentration power 


of the kidney more specifically, in ad- 
to the specific gravity of the 
concentration of 


urine, the creatinine 


the blood and urine were also meas- 


ured. These data allow the calculation 
of the concentration index between the 
The 


f one ot these tests are pre- 


blood and the glomerular filtrate. 


results 
sented in table 5. Obviously the water 


elimination, as well as the concentra- 
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TABLE IV 
THE UREA AND CREATININE CLEARANCE IN THE CASE OF MALIGNANT NEPHROSCLEROSIS 
FoLLow1ING Lert NEPHRECTOMY 


Blood Pressure Heart Blood Urea Urea Clearance Blood Creatinine 
Date ; Rate Nitrogen cc. percent Creatinine Clearance 
Syst. Diast. normal! 
mm.Hg mm.Hg per min. mg./100c.c. mg./100 c.c. Ce; 
filtrate 
1930 
Nov. 20 150 104 116 
Nov. 21 175 105 
Nov. 22 165 125 100 
Nov. 24 175 125 96 83.7 13 17 6.6 10 
5 Y 
Nov. 25 185 130 100 
Nov. 27 185 130 84 
Nov. 28 180 120 80 142.7 3 6 10.4 8 
4 7 9 
Nov. 29 185 120 80 
Dec. 1 190 130 76 141.5 3 6 
3 6 11.6 73 
8.9 
Dec. 2 185 125 76 
Dec. 3 185 115 84 
Dec. 4 190 110 80 
Dec. 5 180 110 76 119.6 5 Q 
6 8 10.4 10.8 
9 3 
Dec. 6 185 105 76 83.6 6 s 8.3 8.5 
7 9.4 9.1 
Dec. 16 165 110 90 66.9 9 11.4 7.5 15.0 
8 11 13.0 
Dec. 20 180 106 100 
Dec. 23 180 115 108 ae 7) 12 6.7 14.6 
& 10.5 6.7 14.5 
Dec. 27 175 115 96 
Dec. 30 190 125 92 47 .3 6 
8 2 
1931 
Jan. 2 200 130 96 
Jan. 6 210 130 100 56.0 4 8.5 
5 10 7.3 14.5 
12.6 
Jan. 8&8 205 140 100 
Jan. 12 185 110 121 52.0 4 8.5 8.4 6.8 
Jan. 14 185 100 120 80.9 3 6.5 12.8 5.1 
J.J 
Jan. 15 175 100 120 
Jan. 19 116.1 ] 2 15.4 5.6 
2 Le 3 
3 145.0 18.5 


Jan. 


tion capacity of the kidney was seri- and 6.8, while in control subjects un 
ously impaired. Notwithstanding the der identical conditions it usually 
ingestion of a large amount of water, reached the levels between 200 and 300 
the water elimination showed only The results of this test indicate that 
in this case of malignant hypertensio1 


slight variations. The creatinine con- 


centration index varied between 2.8 with nephrosclerosis both the volum 





ne 
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and the concentration of urine were Vicroscopic Examination There were 
fixed foci of increased connective tissue infiltrated 
Urinary Sediment. The urinary sed 


with many lymphocytes, some plasma cells 
; ; +8 and large mononuclears. In places, fairly 
iment was studied daily. The most sig numerous polymorphonuclear neutrophiles 


nificant observations were the sudden were present. In such areas of sclerosis the 
variations from time to time in the tubules were narrowed. Scattered through 
number of white and red blood cells the pyramids were numerous foci of hem 
. . parent] apillary in origin. The 
as well as in the character of the casts. ee. ee a pe 
E : : omeruli showed varying degrees of involve 
\ sediment with hyaline or granular é 

- : ment. Some of them were normal, others 


casts and normal elements changed  .howed acute lesions and still others more 


rapidly within a day or so to a sedi- chronic changes. The acute lesions appeared 
TABLE \ 
[HE CONCENTRATIO?D DILUTION AND CREATININE CONC} ATTY NDEX TESTS IN THE 
CASE OF MALIGNANT NEPHROS( 
lood- Urine 
lime Interval of Urine Specific rine Creatinine (Glomerular 
Specimen Volume Gravity Creatinine Concentration  Filtrate 
Inde x 
c.c mg./100 ¢ ( min 
lan. 1, 8:00 P.M. 1600 1.008 44 ¢ 44 10.6 
Jan. 2, 7:00 A.M. 
7:00 a.M.— 8:00 A.M 95 1.010 412 ] 48 7.6 
8-00 a.m.— 9:00 A.M 50 1.011 50. ( 5.0 40 
9-00 A.M.—10:00 A.M 170 1.007 27 & 2.8 7 2 
10:00 a.m.—11 :00 A. 130 1.007 29 ? 2.9 64 
11:00 A.M 1:00 P.M. 200 1.009 49 5 4.9 g 3 
1:00 p.m.— 3:05 P.M. 170 1.009 5.4 6.5 9] 
3:65 p.mM.— 6:00 P.M 200 1.011 Qf R 75 
6:00 P.M.— 8:00 PLM. 165 1.01] 62.1 6? 8 7 
S:O00 PM. 

Tan. 3. 8:00 A.M 1100 1.009 50 ce QO 20 
ment rich in red and white blood cells 1 various torms most common was a 
and casts containing red cells. The al , ‘os the tult and 
1 ° e . 1 to some extel als ol tne ( DS ilar epithe 
bumin content of the urine changed , , 

lium, ass ited with a marked proliferati 

rom a small to a heavy trace as the . as eee ok de i sal 

‘ I e « ‘ specially oft ¢ apsu 
CIS€ase progressed, Ir son nst es this lesior Iiny iIved the 
\ le tu literat ( the capsular 

STRI UR STUDIES 3 
III. Strructrurar S1 space: in others it affected . oneness 
lhe kidney removed at operation appears the t 

llows The ‘ tem tanhee 7 
ss Description: The kidney weighed whi s ( vit Mall n blue 

y. gm. The capsule stripped easily. 1 st ficat Ver 
tex averaged 5.5 mm. in thickness. Thi a meshwork of intracapillar rs described 

al tissue was yellowish grey with by McGreg characteristic ¢ meru 
texture. The pyramids in the upper lonephrit When only a portion of the tuft 

showed evidence of small hemorrhages ep ve th ps a 
Several of the pyramids had pearly whut jacent to this area showed su change 

ise, firm areas in the region of the kid the ther loops remaining normal figure 

pelvis. The entire organ appeared to b 13 Other gl ruli showed necr witl 
t ad nitrat 1 Oo! Varying 


atous. 
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numbers of polymorphonuclear leukocytes. 
A less frequent type of lesion was a necro- 
tizing arteriosclerosis with an associated in- 
volvement of the glomerulus, accompanied 
by an infiltration of a considerable number 
of polymorphonuclear neutrophiles. The more 
chronic changes in the glomeruli consisted 
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tained hyaline and granular casts and in 
places masses of red blood corpuscles and 
neutr¢ 


also numerous polymorphonuclear 


philes and some large mononuclears. In view 
of the large number of leukocytes in thi 
tubules the sections were carefully examine 


for organisms but none were found 





Fie, 13. 

of epithelium. X 300. 

of diminution in size with thickening and 
wrinkling of the basement membrane, de- 
scribed by McGregor as characteristic of 
hypertension.*! Other glomeruli showed ad- 
hesions between the tuft and capsule, and 
still others were completely sclerosed. 

The tubules in the areas showing fibrosis 
appeared atrophic. Elsewhere the cells of 
some of them contained hyaline droplets in 
their cytoplasm; in others the cytoplasm was 


more granular than normal. The tubules con 


Right kidney. Glomerulus showing focal lesion with localized reaction on part 


The larger blood vessels showed no path- 
ological changes. Many of the medium-sized 
and small arteries showed marked fibrous 
thickening of their walls. Numerous arte- 
rioles had thickened, hyaline walls. Some ot 
the smaller arteries and arterioles showed 
widening of their lumens and necrosis, occa- 
sionally with hemorrhage into the surround- 
ing tissue. Fat, demonstrated by staining, 
occurred especially in the atrophic tubules 
but was also present in non-atrophic tubules, 
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artery walls, and glomerular epithelium. Fat 


also occurred in the casts. 


NECROPSY 
Gross Description. The autopsy was per 
formed two hours after death by Dr. J. B 
Hazard. Only the 


given below. 


essential findings ar 


r J 
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containing nuclear debris 


Artery containing 


X 250. 


Pancreas. 


Pleural Cavities There were about 500 
cc. of clear fluid in the right pleural cavity 
and 200 c.c. in the left. The surfaces of the 
cavities were smooth and glistening. Peri 
cardial Cavity: Both parietal and visceral 
pericardial surfaces were covered with a 
layer of fibrin. About 150 c.c. of clear am 
er fluid were in the cavity. Heart: Weighed 
690 gem. The wall of the left ventricle showed 


marked hypertrophy and measured 2.1 cn 


‘ 


ees 
\ 7 7 


1613 


in thickness. The auricles and the right ven- 


tricle were markedly dilated, the ventricle 


being 0.25 cr thick [The muscularis was 
pale red, and of firm consistency with no 
gross areas of scarring The endocardium 
was sn t nd all valves were negative 
Lungs: Both lungs were enlarged and heavy 
SecTIOl or tine lut os re vealed a hrm dark, 
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( g ssue composing all lobes \ 
uantity of froth and dark red fluid could 
be expressed. Liver: Weight 1930 gm. See 
revestod a ae 
revealed a dark rown tissue o! sott 
consistency with a fine red mottling 
Kidneys Left kidney was absent. The 
right kidney weighed 165 gm Che capsule 
stripped with moderate ease, leaving an ir 
-eaoular 19] wr? Lled ; 
regular pale surface, speckled with many 
point, dark red spots The cut surtace 
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was pale pink and of soft consistency. In 
the cortex were several small irregular, red 
areas measuring up to 0.1 cm. in diameter. 
The cortex was uniformly thinned, measur- 
ing 0.4 cm. in thickness. The pyramids were 
not remarkable save for their pale color. 
The pelvis was negative. There was no dila- 
tation of the ureter. 


Fis. 3. 


X 


Aorta: It appeared smooth and yellowish 
white throughout. 

Microscopic Examination. 
muscle fibers were increased in thickness. 


The elasticity was good. 
Heart: The 


There was a certain amount of lipomatosis 
and rarely a large mononuclear and mast 
tissue. The blood 

The pericardium 


cell in the connective 

vessels appeared normal. 
showed an acute fibrinous pericarditis. Lungs: 
The alveoli contained red blood cells, fibrin, 


and some large mononuclears. The fibrin 
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was old and was in the stage of organiza- 
tion. In places the organization process was 
beginning, in others it was advanced, or 
complete. This process was taking place, 
not only in the alveoli but also in the atria 
and bronchioles. Elsewhere the alveoli were 
normal or distinctly dilated. The blood ves- 
The germ- 


sels appeared normal. Spleen: 


Cortical surface of the right kidney at necropsy. Numerous small hemorrhages 
. 4.3. 


inal centers were not prominent and were 
inactive. A few contained a hyaline fibrinoid 
material. The central arteries showed a hyaline 
thickening of their walls; rarely, there was a! 
infiltration of large mononuclear cells in th 
wall. The pulp contained numerous poly- 
morphonuclear neutrophiles, a considerable 
number of plasma cells, and a rare mega- 
karyocyte. Many of the glands 
were dilated and contained a pink-staining 
material, often concentrically arranged, sug- 


Pancreas: 








ges 
con 
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cro 
leul 
was 
nuc 
mo! 








niza- 
was 


, or 
lace, 
atria 
were 
ves- 


-rm- 





gesting concretions. In addition, many glands 
contained polymorphonuclear neutrophiles in 
their lumens. There was an occasional ne- 


crotic acinus invaded by polymorphonuclear 
leukocytes. The 
was diffusely infiltrated with polymorpho- 
nuclear neutrophiles, lymphocytes and large 
number of 


connective tissue stroma 


mononuclears. A _ considerable 


Fic. 4. 
merous small hemorrhages. X 1.3. 


the small arteries and arterioles showed a 
thickening of their walls, often with a de- 
posit of hyaline. Occasionally one showed 
necrosis of its thickened wall. Several small 
arteries contained thrombi partially occlud- 
ing their lumens. In one such artery (figure 
15) the thrombus was undergoing organiza 
tion while the vessel wall showed necrosis 
and hemorrhage. Rarely the thickened ves 
sel wall contained fat. 

ver: There was a healed central necro 
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Surface of the longitudinal cros 
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sis as evidenced by loss of liver cells and 
sclerosis. In addition, an active, acute cen- 
tral necrosis, in places hemorrhagic in type, 
was present. An occasional arteriole in the 
portal areas showed hyaline in its wall 
Right Kidney: There was a marked in- 
crease in connective tissue with a moderate 


these cells 


infiltration with lymphocytes ; 


tion of the right kidney at necropsy. Nu 


re. however, much less numerous than 
removed surgically. The glom- 
eruli showed lesions of both an acute and 


more chronic nature. There was a considerable 


number f normal glomeruli. The number 
of glomeruli showing thickened and wrinkled 


basement membranes was considerably 1in- 


creased over that in the left kidney removed 


t acute changes 


first kidney. 


wo months before The 


in part resembled those in the 
They consisted in hyaline droplet degenera- 
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Fic. 8. 
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Cortex of right kidney. Showing dilated tubules as contrasted with the 
kidney. X 40. 
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tion of the tuft epithelium, often associated 
with marked proliferation of the 
epithelium, with fiision between the tuft and 


As in the first kidney, 


capsular 


capsular epithelium. 
the lesion sometimes involved the whole tuft 
portion of it. The 


and sometimes 


tufts 


only a 


themselves showed the same changes 
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Fic. 10. Right kidney. 


described in the first kidney. In addition, 
there were some lesions of a more fulmin- 
ating character. Such lesions consisted in 


arteriolar wall with necrosis 


into the tuft and an 


necrosis of the 
and hemorrhage 
tration of polymorphonuclear leukocytes, the 
infarct. In such 


infil- 


lesion being essentially an 
glomeruli, there was associated capsular pro- 
Groups of tubules in the cortex 
dilated their 
flattened. While 


liferation, 


capsule were and 


under the 
epithelium 


tended to be 


Arteriolar hemorrhage. 
can be followed into the hemorrhage. X 360. 
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the majority of these tubules contained only 
had 
corpuscles in thei: 
dilated tubul 
cortex but her: 


granular material, some hyaline cast 
others red _ blood 


groups ot 


and 
lumens. Similar 
were found deeper in the 
their number was considerably smaller. Hy 


cytoplasm of the tubu 


aline droplets in the 






longitudinally ar 


vessel is cut 


One 


lar epithelium were quite common. In 
were narrowed 


areas, the tubules 


A few tubules contained pol 


sclerosed 
and collapsed. 


morphonuclear leukocytes and in some 


the collecting tubules in the pyramids there 


were hyaline casts and casts whose structur 


and staining reaction resembled hemoglobi1 


The blood vessel changes were essential 
the same as in the other kidney: normal 
larger vessels, fibrous and hyaline thickening 


of the smaller arteries and arterioles and 
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some areas a necrotizing arteriolitis. There there was sclerosis. In the peri-adrenal tis- 


were scattered focal hemorrhages in the sue, some 
degeneration and hemorrhage into their 


vessels showed lesions consisting 


pyramids. In sections stained for fat, essen- of 


tially the same amount was found as in the walls; others contained fresh thrombi and 


first kidney examined, and with a similar still others were filled with organized and 


distribution. canalized thrombi (figure 17). There was 


Adrenals: Beneath the capsule, in the an infiltration of lymphocytes, plasma cells, 





with hemorrhage At the right 


1 


Fic. 11. Right kidney. Necrosis of glomerular tutt 


can be seen a necrotic arteriole. X 275. 


outer layers of the zona glomerulosa, ther: and macrophages containing hemosiderin in 
were numerous arterioles undergoing necro the peri-adrenal connective tissue which ap- 
sis with fibrin formation in their walls. Oth peared increased in amount. The walls of a 
er arterioles in this same region showed hya- number of thickened vessels contained a con- 
line thickening of their walls. Adjacent t siderable amount of fat 

one necrotic arteriole (figure 16), there had Aorta: There was a rare large mononu- 
been disappearance of the adrenal cells with clear cell in the intima 


an accumulation of large mononuclears con Bone Marrow (Vertebral): There was a 


; 


taining fat. Scattered throughout the cortex normal number of cells of 
of fat-laden  cytic, granulocytic and megakaryocytic se 


the erythro- 


were several focal collections 


macrophages and in one or two similar areas ries. A fair number of the last looked de- 
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Fic, 12. Right kidney. Necrosis of arteriole and glomerulus. X 500. 
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generated. Focal collections of stem cells 
were noticeable. Plasma cells were rather 
numerous. Only a few arterioles could be 
found and they appeared normal. 
Bacteriology: Cultures of the _ heart's 
blood were negative. 
Ouantitative and Comparative Histological 


Observations. We had a unique opportunity 


g 7 Ot 
, *os's 


Necrotic arte 
XK 300. 


Adrenal. 
on of fat-laden macrophages. 


to study the renal lesions at two different 


kidney was removed two 


pe riods 
months prior to the aut pss 


since one 


In comparing 


tl two kidneys, the most noticeable differ 


ences found in the cellular infiltration 


were 
1 


tubular changes, the 


size of the kid 


the stroma, the 


glomerular lesions and the 
T s 


Che cellular infiltration in the left kidney 


removed surgically was much more marked 


th 


? 





an in the 


hich 


rtex t the aut psy 
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While 


of the cells in the right kidney 


right kidney at autopsy 


mairority 


were lymphocytes, there were also numerous 


polymorphonuclear neutrophiles, especially in 


and in the lumens of the tubules. In- 
d, the number of leukocytes, many of 
were necrotic, in the tubules was so 
that a pyelonephritis was suspected 


co £ 30,7 


pare i ells bel vith infil- 
lowever!t iretul searcl oO! the sections 
d to reveal any bacteria. Gross and his 
1¢ S the bladder and ureters 


iled to reveal changes indicating in- 
f dilated tubules found in the 
specimen were notice- 
d probably represented a compensa 
In this particular case there 


ompensatory tunc- 
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tion on the part of the remaining kidney 
since its load was suddenly doubled with the 
removal of the first kidney. The physiologi- 
cal studies described above demonstrate that 
it was able to carry on such a function dur- 
ing a comparatively short period. 

In an effort to gain an idea of the relative 


bt Wl 
ah ee 
be 8G 


* 
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Fic. 17. Adrenal. 
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different types of lesions in the two kidneys 
Obviously in both kidneys there were a num 
ber of normal glomeruli, but this number 
was considerably greater in the kidney re 
moved surgically than in the kidney removed 
at the time of death two months later. The 


hypertensive type of glomerulus with thick 











o> 2 od Feet he. 4, 5,8 
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Two arteries in periadrenal tissue. The one on the left show 


hemorrhage into its wall, the one on the right contains an organized canalized thrombus 


X 175. 


frequency of the different types of glomeru- 
lar lesions in the two kidneys, 300 glomeruli 
were studied in each kidney, after staining 
the sections with Mallory’s anilin blue stain 
(Lee Brown modification). In this study 
several sections from different areas of each 
kidney were utilized. The results are given 
in table 6. 

The data obtained by such a procedure 


serve to indicate the relative number of the 


ened and wrinkled basement membrane was 
present in considerably larger numbers 

the second kidney Likewise hyaline, scle- 
rosed glomeruli were more frequent in the 
autopsy specimen. It is of special signifi- 
cance that the type of glomerular lesion with 
an intracapillary meshwork of fibers and as 
sociated epithelial degeneration and prolife: 
ation was present in both kidneys but was 


somewhat less frequently found in the kidne 
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removed at autopsy. On the other hand, 
necrotizing arteriolitis and glomerular in 
farction were both much more prominent at 
the time of death. 

kidne \ 
weighed 213 gm. and was obviously consid 


erably enlarged. The other kidney at th 


The surgically removed (left) 


time of the patient’s death weighed 165 gm 
The size of the first was not due to operative 
clamping of the pedicle with resultant con 
gestion since no evidence of this was found 
It is interesting that the right kidney, in 


hed 


spite of its theoretical compensation, weig 


almost 50 gm. less. There was no evidence 


\ COMPARISON OF THE GLOME!I 
KIDNEYS IN THE CASE OF 


Left kidney, Nov. 18, 1930 


Right kidney, Jan. 24, 1931 


N normal glomerul 
H = hypertensive type of gl 
I glomeruli showing les 


without an associated ne« 


S sclerosed glomerull 


that this kidney was congenitally hypopl 
tic; therefore, presumably its weight ap 
proximated that of its mate at the time « 
the nephrectomy. This decrease in weig] 


might be accounted for by the diminutt 


the acute inflammatory exudate and b 
ss of kidney parenchyma 
The vascular hemorrhages in this « 
were confined to the kidneys It is poss! 
that some may have occurred in the br 


but unfortunately permission to examine : 


organ could not be obtained Histologx 


examination revealed that the hemorrhages 


the kidney were of three types—capillary 
arteriolar and intratubular. The numer 

ipillary hemorrhages occurred in both kid 
neys and were almost entirely confined 
the pyramids. The arteriolar hemorrhages 
on the other hand, were found in the cortex 


We attach special significance to the obser 


ion that hemorrhage into the tubules was 


common and marked in both kidneys, and 


] sith 


the second kidney Was associated 


what apm ared 


the 


The 
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from the character ot certain 


to be hemoglobinuria 


is considered 


thromboti 


pr 


disintegration of the glomeruli 
a natural consequence of the 


cesses in vessels, with second- 

ubacute ischemia. That under 

ances leukocytic infiltration and 
f 


opic indications of an inflam 


s develop, is not unexpected 


ndant leukocytic infiltration was 


Shapiro.° One may compare 
il picture in the glomeruli with 


e myocardium following 


ombos Infectior and parti 
FT A RIGHT 
( ROS 
~ 
r ‘ 
12 
< I 
1) 
‘ ritis vitl 
erent arter les 
¢ bacteria I i! 
I not essentia A 
ectl the kidne in 
( e, may Be futile, and 


pproach to the problem 
that there was eVl1 
the clinica course 
I I Ort al acute eX icerba 
nd flare-up 
' 
S n the kidneys Inter 
va nfirmed by the 


n addition, a similar 


ry alse n the lung liver, 
renal The lungs showed an 
is vell as recent hem 
vel we both a healed 
‘ emorrhagic central necrosis, 
to at least two acute injuries, 
me prior to the other. In both 
the pancreas I cle 
is ictive 1oca esions were 
the [x i-adrenal tissue there were 
( taining organized and re- 
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canalized thrombi; in addition, in the ad- 
jacent connective tissue were numerous ma- 
crophages containing hemosiderin, evidently 
the remains of a hemorrhagic process. One 
vessel in the pancreas contained an organ- 
izing thrombus (figure 15), and its wall was 
degenerated and filled with nuclear debris. 
In brief, then, there were signs of healed 


steady progressive nature of the disease. 
However, the sudden fluctuations in the 
ciinical course suggest periodic healing and 
later exacerbation of the entire process in 
various organs with new and diffuse in 
volvement of areas of minute vessels, rather 
than the progressive spread of the vascular 


disease into new areas. 





Fic. 5. Cortex of left kidney. Lack 
tissue with leukocytes. X 40. 


lesions and acute lesions in various organs 
of the body indicating that there had heen 
at least one acute attack in the past which 
had subsided and which was followed by 
another acute process found at the time of 
the patient’s death. It is possible that with 
the progress of the disease more and more 
vascular units became involved. Thus, some 
minute vessels already showed chronic lesions 
at a time when others first became involved. 


Such an interpretation would indicate a 


dilated tubules. Infiltration of connective 


The changes noted in various organs illus 
trate once again that the lesions in malignant 
nephrosclerosis are by no means confined t 
the kidney but involve other organs as well 
In our case, the vascular and parenchyma 
tous involvement of the pancreas and adrenal 
was severe 

The acute and subacute changes in the 
t the lu 


bronchioles, atria and alveoli « 


with a normal state of the pulmonary blood 


vessels suggest that this pulmonary process 


ere 








ase. 
the 


and 
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Fic. 6. Left kidney. 
mitosis in lower lefthand corner. X 250. 


was not related to the specific pathology of 
malignant hypertension. A bronchiolitis ob 
literans in chronic Bright's disease has been 
observed recently.*2 In view of the cardiac 
asthma and our interpretation of it, we are 
inclined to attribute the pulmonary changes 
to circulatory alterations resulting from rel 

and acute periodic failure of the leit 


ventricle of the heart with secondary 


creased pulmonary pressure and transuda 


of plasma. 
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1 of epithelium of glomerulus. One 


(GENERAL DISCUSSION 


The occurrence of an unusually rap- 
id blood flow through the 


advanced malignant hypertension aids 


kidney in 


in the interpretation of the patho- 
venesis of the disease. This increased 
flow of blood existed, notwithstand- 
ing the tact that there was present 


partial and complete occlusion of nu- 
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merous afferent arterioles and capilla- 
ries of the glomeruli. It is probable 
that the increased blood flow through 
the kidneys was maintained by the ele- 
vated systemic arterial pressure. Al- 
though the earlier experimental obser- 


- 
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In our case the high arterial oxygen 
saturation of the blood in the renal 
vein together with the ruptured capil- 
laries in the kidney indicate also that 
the glomerular capillary pressure was 
increased. The presence of dilated 


> yep tages? 


"dst tte 
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Fic. 7. Left kidney. Necrosis of arteriole and portion of glomerulus. Infiltration with 
polymorphonuclear neutrophiles. Proliferation of glomerular epithelium. X 250. 


vations of Landergren and Tigerstedt** 
suggest that blood flow through the 
kidney has no relation to the level of 
the blood pressure, the more recent 
studies of Ozaki** and Moritomo,** 
with more reliable methods, reveal that 
a rise in arterial pressure increases the 
blood flow through the kidneys in 
animals. 


afferent arterioles and capillaries of 
the glomeruli, an observation made also 
by Shapiro,® suggests an elevated pres- 
sure in the minute vessels of the glom- 
eruli. Our finding of ruptured tubular 
capillaries suggests that the elevated 
pressure involved the tubular capillary 
system also, at least in a number of 
kidney units. 
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Although the histological structure 
and the exact distribution of the renal 
capillary system is not definitely estab- 
lished, a number of histological*®**:***° 
have fur- 


) 


and physiological studies* 
nished definite evidence that the emerg- 


Fic. 14. Lung. One area of organized 


X 150. 


ing portion of the efferent vessels of 
the glomeruli possesses special struc- 
tures, which, probably through a 
sphincter-like function, allow the regu- 
lation of the blood flow through the 
physiological unit of the kidney. As 
t 


1e majority of the tubular capillaries 
are continuations of the glomerular 
capillaries,*® the function of the regu- 


latory mechanism makes possible an 
increase of the capillary pressure in 
the glomerulus without necessitating a 
change in the pressure of the tubular 
capillary system. Such an independent 
change in the pressure relations be- 





fibrin. Alveoli filled with red blood corpuscles. 


tween the minute vessels of the glom- 
eruli and tubules will result in better 
functional economy and increased filtra- 
tion of urine without interference with 
reabsorption, so far as the latter can be 
influenced by hemodynamics. Depend- 
ing on the degree of constriction of 
the efferent vessels of the glomeruli 
and on the simultaneous level of the 
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arterial blood pressure and on the size 
of the lumen of the afferent vessels, 
the glomerular capillary pressure may 
become elevated without a simultaneous 
increase or even with a decrease in the 
volume of blood flow through the kid- 
ney unit. 
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In the first place a number of the 
physiological units are completely elim- 
inated. In a number of others there 
is a distinct structural change in the 
form of a thickening of the basement 
membrane. In these latter glomeruli, 


increased capillary pressure with nor- 





Fic. 18. Liver. Central sclerosis. X 259. 


In this case of malignant nephro- 
sclerosis, the increased blood flow to- 
gether with the increased capillary 
pressure may be considered as a useful 
compensatory factor in the elimination 
of the waste products of the blood. In 
the light of the histological observa- 
tions such an increased filtration pres- 
sure is beneficial for two reasons: (1) 


irregularly distributed morphologi 


mal or increased blood flow should 


improve filtration. (2) In the remain 


ing number of normal glomeruli the 
circulatory changes, mainly through 


hypertension, induce an_ increased 


amount of filtration which compensates 


for the damaged glomeruli. Thus, th 


1 


lesions of varying degree, that somé¢ 
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what resemble focal glomerulonephri- 
tis, together with the observations on 
the functional state of the kidney sug- 
gest that in various units of the kidney 
the local hemodynamics as well as the 
secretory functions differ. 

The increased volume of urine for- 
mation with fixed low specific gravity 
observed in the case is, therefore, not 
so much due to the impaired reabsorp- 
tive power of the tubules, as to the fact 
that in the 27 
glomeruli, at the time the nephrectomy 
volume and the 


per cent of normal 
was performed, the 
velocity of the filtrate flow through the 
tubules was increased to a degree that 
prevented a correspondingly increased 
The di- 


lated and thin tubules in this and other 


reabsorption by the tubules. 


cases are indications of increased fil- 
trate flow under high intratubular pres- 
sure. In the physiological units with 
mild or severe lesions of the glomeruli 
the filtrate was probably less in volume 
and, therefore, as judged from the rel- 
atively normal histological appearance 
of the tubules, reabsorption may have 
occurred in a relatively more normal 
manner than filtration. The observa- 
tion that the urea and creatinine clear- 
ance tests paralleled each other is also 
in harmony with this interpretation. 
The specific gravity, fixation of the 


urine volume per hour, and of the 
creatinine concentration index between 
blood and glomerular filtrate regardless 
of the water intake, also indicate that 
the kidney function was maximal in 
This, in view of the 


ny given time. 
above findings on the hemodynamics of 
us kidney, is also to be expected 
Shapiro,® on the basis of his observa 
ms that in malignant nephrosclerosis 
afferent arterioles and capillaries of 


] 


elomeruli were dilated, and that 
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jected India ink entered the wide affer- 
ent vessels of the glomeruli with ease, 
although the resistance of the kidney 
vessels was considerably increased, con- 
cluded that the pathogenesis of kidney 
changes depends “not on glomerular 
ischemia or on arteriolar occlusion, but 
on a hyperemia associated with a re- 
tardation of flow’. This retardation is 
explained by him in accordance with 
Ricker’s theory of a neurogenic dis- 
sociation in reaction between arterial 
constriction and peripheral dilatation. 
Shapiro does not offer any histological 
or other evidence, however, “for this 
neurogenic dissociation” nor for the 
constriction 


His 


explanation would also fail to offer any 


existence of outstanding 


of the larger or smaller arteries. 


rational explanation for the presence 
simultaneously of dilated and normal 
caliber individual glomerular capillary 
loops within the same glomerulus and 
hence supplied by the same small ar- 
tery. The explanation offered by him 
the 


that the capillary pressure is decreased 


would also necessitate inference 
or at least not particularly increased in 
the glomeruli, a concept which is difh 
cult to harmonize with frequent rup 
ture of the kidney capillaries in this 
condition. 
We realize 


able from Shapiro’s observations and 


that the evidence avail- 


the studies presented here do not per- 


mit at present the formation of a 


concept supported by sufficiently de 


tailed direct observations ; nevertheless, 
we favor the following working /y 
Ss, which in our opinion harmo 


1 
} 


he observations so far 


‘he state of affairs 1n different units 


] 1 ] 


malignant nephroscle- 


rs considera- 
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bly. In the early stage of the disease 
a moderate constriction occurs in a 
certain number of efferent vessels of 
the glomeruli. These portions of the 
kidney capillary system have a rather 
specific structure, and the role of this 
vascular portion is similar in the kidney 
to that of the arterioles of other vas- 
cular areas. Their constricted state 
would correspond to the constricted 
arterioles in other organs observed in 
malignant hypertension. In accordance 
with the histological nature of malig- 
nant nephrosclerosis the degree of con- 
striction is irregularly distributed. This 
focal scattered distribution of the his- 
tological lesions which was emphasized 
in this case has also been observed by 
us in a number of other cases. In the 
kidney units with severe vascular con- 
striction which is out of proportion to 
the height of the arterial blood pres- 
sures relative stasis with increased pres- 
sure in the minute vessels, for reasons 
discussed above, will lead to dilatation 
of the vessels central to the emerging 
efferent portion of the glomerular ves- 
sel. It is this absolute or relative stasis 
with increased pressure in the glomeru- 
lar vessels that leads to imbibition of 
metabolites by the adjacent structures, 
with resulting changes in the basement 
membrane as well as in the vessel 
wall itself. Simultaneously with these 
marked changes, in some of the glom- 
eruli, with the progressively increasing 
arterial hypertension, the above de- 
scribed compensatory changes with 
rapid local blood flow and _ increased 
glomerular filtration occur. As_ the 
pathological process advances, involv- 
ing larger numbers of vascular units, 
the number of normal units becomes 
so few that effective compensatory 


elimination cannot be maintained and 
uremia ensues. Thus, near to the time 
of death there may be perhaps a de 
crease in the total blood flow through 
the kidney, while earlier the total blood 
flow, as was the case in this patient, 
is considerably increased. But even if 
the total blood flow is less than normal 
near to death, the volume flow through 
the remaining individual normal units 
must be increased considerably. This 
concept is in harmony with the general 
character of the circulation in arterial 
hypertension*! and _ satisfactorily ac 
counts for all the abnormalities detect 
ed in malignant hypertension. 

It is obvious that the mechanisms of 
benign and malignant nephrosclerosis 
show a certain degree of similarity 
There are, however, a number of dif 
ferences in the clinical course and in 
the histology of the kidney in the twe 
conditions. The youthful age of the 
patients, the fulminating fatal cours 
the markedly irregular distribution of 
the vascular lesions, and the characte 
of the eyegrounds all suggest essential 
differences. 

It is rather unfortunate that, be 
cause of the similarity in the mecha 
ism of the two conditions, often no 
distinction in the etiology is made. The 
etiology of malignant hypertension 1s 
unknown. From the history and clin 
ical study of a number of cases of 
malignant hypertension, we have been 
impressed with the frequency of sever 
infections. Tonsillar and peritonsillat 
abscesses, severe follicular tonsillitis 
rheumatic fever, perinephritic abscess, 
pyelitis, and pyelonephritis were foun 
in the cases observed by us in the past 
Since it has been observed that the 1 


fection had often subsided at the time 
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when symptoms of malignant hyper- 
tension developed, one may justifiably 
assume that in malignant arterial hy 
pertension an acute tissue response ex- 
ists, which has a relation to infection, 
but which, if once precipitated, pro- 
ceeds independently of infection. This 
indirect relationship between infection 
and malignant hypertension is appar- 
ently similar to the relation that exists 
between infection and certain allergic 


states. 


SUMMARY 


1 


arterial 


LK aA 


hypertension with malignant nephro 


study of malignant 
sclerosis 1S reported from observations 
on a case in which left nephrectomy 
was performed because of unilateral 
bl The 


and thi 


eeding and suspected malignancy 
clinical course of the disease 
hemodynamics, function, and histologi 
cal structures of the kidneys are al 
y zed and correlated. 

2. hemody 


Observations on the 


namics of the kidneys in three cases 
with normal kidney functions and car 
diovascular systems, in which surgical 
suspension of the kidneys under spi 
anesthesia was performed, served as 
controls. 

3. The oxygen difference betweet 
the arterial blood and the blood from 
the renal vein in 


the three control 
subjects varied between 1.3 and 3.0 
vol. per cent with an average of 2.4 
The average amount of 


the blood by the 


vol. per cent. 
oxygen taken from 
kidney was 13 per cent of the average 
oxygen content of the arterial blood 
+. A comparison of the arterioven 
is oxygen ditference in the kidney Ss 1n 


three subjects with that in the 


t] se 


in, heart, arm and leg indicates a 


blood vessels of the 


1631 


low oxygen difference and a relatively 
rapid blood flow through the kidneys. 
5. No oxygen difference existed be 
tween the arterial blood and the blood 
from the renal vein of the patient with 
nephrosclerosis, which is interpreted as 
an indication of unusually rapid flow 


through the kidney 


6. The urea nitrogen changed from 
13.0 mg. to 10.0 mg. per 100 c.c. in 
renal artery and vein in one of the con 
trol subjects and from 36.1 mg. to 
32.5 mg. in the patient with nephro 
sclerosis lhe urea and creatinine 
clearance pertormed during the surgi 
cal operatior1 In licated idequate kid 
ney tun he concentrations of 
creatinin¢ d chlorides in the renal 

‘terial and in the renal venous blood 
samples we » demonstrable dif 
ferences either in the control case or in 
the Cast with nephrosclerosis 

7 he ure of the functional 

sturbance the right kidney after 
left nephrectomy was studied with re- 
eate 1 simultaneously performed 

ea and creatinine clearance tests, and 
vith the co tratio1 nd dilution 
ests 

8 (he structures of the glomeruli 
ot the left kidney were quantitatively 


compared with those of the right kid 


ney; and it was demonstrated that 
within 67 days the number of glomeruli 
with thickened basement membrane 
and complete sclerosis increased con 
sidet bly lhe vascular sclerosis also 
er ( e extensive during this pe 

riod 
9 \ppearance of blood in the urine 
was caused by rupture of the minute 
glomeruli and tu 


ules as a result of increased pressure 


Che source of blood in the urine in 


ma 
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lignant nephrosclerosis may be unilat- 
eral. 

10. It has been demonstrated again 
that malignant hypertension is a diffuse 
disease of the vascular system with 
characteristic lesions in a number of 
organs. 

11. The clinical course of the dis- 
ease, the function of the kidney, and 
the histological analysis of the minute 
blood vessels of the kidneys and other 


organs in this case of malignant hyper- 
tension indicated a tendency to fluc- 
tuate between improvement and re- 
lapses. 

12. A concept is presented which 
correlates and interprets functional and 
structural changes observed in malig- 
nant nephrosclerosis with arterial hy 
pertension. 

We are indebted to Dr. F. B. Mallory f 


the photomicrographs used in this paper. 
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Changes Observed in the Heart Shadow in Toxic 


Goiter before and after Treatment*? 


By O. J. Menarp, M.D., and L. M. Hurxtuar, M.D., F.A.C.P., 
Boston, Massachusetts 


HE object of this study was to 

determine what changes take 

place in the size and shape of 
the heart before and after subtotal 
thyroidectomy for hyperthyroidism. 
One hundred and fifteen cases were 
observed in which roentgenograms 
were taken before and at various phases 
during and after treatment. 


CLINICAL MATERIAL: 
ROENTGENOGRAPHIC METHOD 

The group of patients studied in this 
report do not represent a consecutive 
series. Forty-six cases were followed 
from a consecutive series of one hun- 
dred'; the remainder were isolated 
cases which we have collected during 
the past five years. Roentgenograms 
were taken when the patient was first 
seen at the Clinic or within twenty- 
four hours after admission to the hos- 
pital. There were a few cases in which 
this was felt to be unwise owing to 
the patient’s critical condition. The de- 
lay in such cases was rarely longer 
than two or three days. In seven cases, 
roentgenograms were taken again be- 

*Read before the Symposium on Thyroid 
Heart Disease of the American Heart As- 
sociation in New Orleans, May 1932. 

+From the Medical Department of the 
Lahey Clinic, Boston, Massachusetts. 


fore operation and in the remainder, 
observations were made from one 


month to two years after operation, 


the majority within one year. Fluoro 
scopic observations were made in man) 
of these patients, but orthodiagraphi 
tracings were not made. 

Exposures were made with the sub 
ject standing at a seven-foot distance 
during quiet breathing. The length of 
exposure time varied somewhat in the 
different hospitals but this could not 


account for the large differences 


size found in some cases, nor for 


the changes found when all roentge: 
ograms were made by the same perso! 
and with the same machine. 
Measurements were made in the us 
ual way and were then rechecked whet 
all the films on each subject were avail 
able for comparison. This made pos 
sible a more uniform method of pla 
ing the points from which measuré 
When fluid was 


present in the chest, measurements 


ments were taken. 


were either impossible or less accurat 
than in the usual film. For this 
other reasons, measurements  alon 
cannot always be used to draw con 
clusions as to the change in the siz 
of the heart shadow. 

Comparisons of films were made 


the following way: The contour of 
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heart, 
lateral chest wall were outlined (on all 
but nine films). The transverse proc- 
esses at the root of the first rib and the 


vessels, diaphragm, and 


grea 


first rib on the two films were super- 
imposed and the lateral chest walls were 
made to coincide as nearly as possible. 
The outline of the heart on the under- 
lying film could thus be seen plainly 
through the superimposed film, upon 
which it was then traced. Thus, on one 
films were 
the 
the 
the 
the 


film the outlines of both 
registered and the difference in 
transverse diameter of the chest, 
height of the diaphragm, 
changes in size and position of 


and 


heart could more clearly be seen and 
compared. 

Even by this method of comparison 
and the statement that 


the heart shadow has changed in size 


measurement, 


is in many cases a statement of opinion 
and not of fact. 

For instance, while a lower diaphragm 
and a relatively larger heart shadow 
in a follow-up plate mean an absolute 
increase in the the 
a lower diaphragm and a 


size of cardiac 
shadow, 
smaller heart shadow may or may not 
Thus all 


factors must be considered in each case. 


indicate a decrease in size. 


HEART MEASUREMENTS BE- 


AFTER OPERATION 


\VERAGE 


FORE AND 


We obtained 46 roentgenograms af 
ter operation from a series of 100 con- 
secutive cases of toxic goiter that had 
been roentgen-rayed before operation. 
The transverse diameters of the heart 
the the 
chest were averaged in these cases. In 


and transverse diameters of 
this group the transverse diameters of 


the heart after operation were larger 
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in 19 cases and smaller in 23 cases and 
the same in four cases. 

The average transverse chest diam- 
eter before operation was 23.97 centi 
meters and after operation 24.56 centi 
meters. The transverse heart diameters 
averaged 13.07 centimeters before op 
13.18 


eration and centimeters after 
operation. These averages would tend 
to indicate that the transverse diame- 
ters remain essentially unchanged and 
that the transverse diameters of the 
chest were increased by .6 centimeter. 
Such averages are misleading in con- 


sidering individual cases, yet indicate 
the general trend that very little change 
takes place in the group as a whole. 
It would be possible, of course, for a 
true decrease in size of some cases to 
be offset by an apparent increase due 
to higher diaphragms in others, with a 
consequent maintenance of the same 
average transverse heart diameters for 
the Where this the 


average transverse measurement of the 


group occurred 
heart would remain the same, though 
the average heart size was actually de 
creased. Our data could not safely be 
interpreted in this way. 

From superimposed films it was con- 
two 


cluded that the heart shadows of 


of this series of 46 cases were larger, 
five questionably larger, and five small- 
er. Most of the 


shadows postoperatively in this series 


cases with smaller 
of 46 unselected patients had been ad 
mitted with congestive heart failure and 
auricular fibrillation. 

\ study of all the cases showing 
larger heart shadows after operation 
revealed that the majority had hyper- 
disease, rheumatic 


tension, coronary 


heart disease, persistent auricular fibril 


lation, or borderline myxedema. Large 
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gains in weight might reasonably be 
expected to be followed by larger heart 
shadows. Actually this was not con- 
clusively demonstrated, although the 
evidence was quite suggestive in sev- 
eral cases. 


INFLUENCE OF RHYTHM AND OF CON- 
GESTIVE FAILURE IN CHANGES IN 
CarpIAc MEASUREMENTS 

Normal Heart Rhythm without Con- 
gestive Heart Failure. Roentgenograms 
were taken on admission to the hospital 
and no sooner than two months later 
after operation in 80 cases of hyper- 
thyroidism with normal rhythm. Twen- 
ty-three of these showed apparent 
changes in the heart shadow in the 
second plate as follows: In nine in- 
stances the heart was definitely larger 
and in six more questionably larger ; 
in only six cases was the heart shadow 
definitely smaller; in two others the 
decrease in size was questionable. 

Normal Heart Rhythm with Conges- 
tive Heart Failure. Seven cases showed 
congestive heart failure and normal 
rhythm. In one, the heart shadow was 
questionably larger when the patient 
was symptom-free, in two there was no 
definite change, and in four the heart 
shadows were probably smaller after 
clearance of heart failure. Three of 
these latter showed pleural fluid so that 
the measurements were only approxi- 
mate, but comparison of the films 
showed obvious reduction in size. All 
of these cases showed coincident car- 
diovascular disease. 

Auricular Fibrillation without Con- 
gestive Heart Failure. All of the ob- 
served patients who had auricular fi- 
brillation without congestive heart fail- 
ure on admission to the hospital, and 


subsequently resumed normal rhythm, 
were operated upon before the normal 
rhythm returned. Consequently, we 
have no evidence as to the effect on 
the heart shadow when the transition 
from auricular fibrillation to normal 
rhythm occurs before relief of thyroid 
toxicity. We have taken roentgeno 
grams before, during, and after post- 
operative auricular fibrillation. The re 
sults suggest an increase in size of the 
auricles from this irregularity alone. 
We observed an increase in size of the 
heart shadow following the onset of 
auricular fibrillation in a patient with 
exophthalmic goiter, mitral stenosis, 
and normal rhythm, who developed an 
attack of acute recurrent rheumatism 
a few days after hemithyroidectomy. 
Parkinson and Cookson’ have recently 
described several cases showing an in- 
crease in the size of the heart shadow 
after the onset of auricular fibrillation. 

Of eight cases in this series with 
auricular fibrillation uncomplicated by 
congestive heart failure, three showed 
postoperatively a definite reduction in 
the size of the heart shadow after nor- 
mal rhythm was restored. Decrease in 
size was possibly present in the five 
others because of smaller transverse 
heart measurements, but the higher po 
sition of the diaphragms in these cases 
made the interpretation doubtful. Be- 
cause there was so little difference in 
the superimposed films, the evidence 
did not appear sufficient to warrant 
definite statement. One case with per- 
sistent auricular fibrillation appeared 
to show a larger shadow in the second 
film. 

Auricular Fibrillation with Cong 
tive Heart Failure. There were 16 cases 


with auricular fibrillation and conges 
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tive heart failure and one with au- larger shadow. The latter case had hy- 


ricular flutter and congestive heart pertension and coronary 


disease and 


failure. Of these, 13 showed nor had had a mild recurrence of 


mal rhythm when the roentgen-rays_ tive heart failure although 





Fic. 1 A. Heart shadow in a young woman, aged 31, with exopht! 


goiter, auricular fibrillation, and slight congestiy i il 
101, pulse 98, weight 108, blood pressure 160/90. Note prominence 

pulmonary arc as well as region of left auricl 
were repeated. ( )f thes 13 cases, nil rhythi Was present Lhe jue 
showed definitely smaller heart shad es pl lv w I 
ows (see figure 1), two showed ques by the superimposed 
tionably smaller heart shadows, o1 p1 f fluid 
showed no change, and one showed t usions untrustwort 


conges- 


normal 


R 
I 

stionable 
s shown 
but the 
rendered 
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Four of the cases with auricular fi- Thus it seems probable that auricu- 


brillation and congestive heart failure _ lar fibrillation is attended by some dila 


did not have a return of normal rhythm tation of the auricles and, in some 


after operation. Of these, two were instances, by dilatation of the ventri- 





Fic. 1 B. Heart shadow 12 months later. Normal rhythm present. B.M.R 
+ 11, pulse 84, weight 120, blood pressure 140/90. Still slightly toxic and on 
Lugol’s solution. The outlines of each film is superimposed upon the other. Note 
marked reduction along left side with diaphragms at same level. The prominence 
of the pulmonary arc persists. 


questionably larger, one questionably cles. While we have made a_ sharp 
smaller, and one definitely smaller. clinical distinction between patients 

In table 1 are shown the average’ with congestive heart failure and those 
measurements before and after treat- without congestive heart failure, it is 
ment in this group of cases. It is to obvious, of course, that such a sharp 
be noted that all measurements are differentiation cannot be made in all 
smaller except the chest diameter. cases. Certainly, various degrees ot 
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AVERAGE MEASUREMENTS BEFORE ANI 


FIBRILLATION AND ( 
Average 
transverse Average 
diameter lengt!l 
ot chest In centi 


incms meters 
Before 
treatment 23.8 16.1 
After 
treatment 24.3 15 


decompensation may be present befor 
clinical signs of edema are manifest 


When clear-cut congestive heart fail 


ure was present with auricular fibril 
lation, the heart shadow was larget 
than later when the fibrillating heart 


became well compensated. Further re 


duction seems to have taken place when 


normal rhythm was restored (figur 


2). 


CHANGES OBSERVED BEFORE OPERA 


TION IN CASES WITH CONGESTIVI 
HeArT FAILURI 
Seven cases with congestive heart 
failure had roentgen-rays taken or 


admission and again after clearance of 
congestive heart failure. Five of these 
had auricular fibrillation and two had 
normal rhythm. Reduction in the size 
of the heart shadow in all cases was 


In figure 2 is 


noted shown a case 
illustrating the successive changes in a 
patient with congestive failure and 
auricular fibrillation. Digitalis and Lu 
gol’s solution were given which, along 
with bed rest, cleared up congestive 
failure. (Normal rhythm was restored 
after operation and the heart shadow 
was further reduced in size.) 

addition te 


Congestive failure, in 


auricular fibrillation, is undoubtedly 


partly responsible for the apparent 
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| ( \ treatment which clears 
up congestive heart failure, therefore, 
will probably produce a reduction 1 
the si the heart shadow. In some 
cases, | I's ution and bed rest 
will accomplish this result, but in oth 
ers, in spite oO! this treatment, edema 
will increase, as we have frequently 
observed. Digitalis given at this point 
" 1)T ly ma | ] i rect ()y he 
may odauce marked diuresis mn the 


other hand, some cases with auricular 


lation will show reduction 1 


ventricul rate following the use of 
7 | 
~ ul V1 I rf I Ve ( Csis u 
til Lug S solution 1S wim isterec 


{ | \ ( Hi} SHA | ( Hit 
HEART 
\ttenti has been called to the 
| | 
rominence of the pulmonary artery 
ind other variations of the heart in 
toxic goite! : More recently Park 
nson and Cookson? described the heart 
in this condition as ham-shaped. They 
state that this type of cardiac contour 
is due to a combination of prominence 
ot the pulmonary arc, the left ventricle, 
— minot tent. tl |} 
q,toatl nor extent, the right aur- 
icle 
The Pulmona) lrc. In this series 


we found the pulmonary arc to be 
convex ) in 


19 of 


prominent (1.e., straight o1 


52 cases on first observation. I) 
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these we felt there was a definite re- most marked in patients with conges- 
duction in size of the are after opera-_ tive heart failure. 

tion or after clearance of heart failure. Transverse Diameter of Heart. By 
Prominence of the pulmonary arc was measurement, the transverse diameter 
observed in some patients without au- of the heart was increased after oper- 
ricular fibrillation or congestive fail- ation in 48 cases. The change in posi- 


ure; but the reduction in its size was tion of the diaphragm accounts for a 





Fic. 2. Heart shadows in a woman, aged 38, with exophthalmic goiter of 
24 months’ duration. Auricular fibrillation, mild congestive heart failure (posi- 
tive Wassermann). Outline (1) before treatment. B.M.R. + 69, pulse 104, weight 
109. Outline (2) after digitalis and Lugol's solution. B.M.R. + 40, pulse 90, 
weight 102. Outline (3) 18 months later. Normal rhythm present. B.M. R. (?), 
pulse 88, weight 123. Note generalized reduction of heart shadow after clearance 
of congestive failure and then further reduction of right border after restoration 
of normal rhythm. 
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large number of these increases. The 
right and left borders participated in 
this increase, but the left border ac- 
counted for the greater part, being in- 
fluenced more by the position of the 
diaphragm. Superimposed films re- 
vealed that the ventricles, as well as the 
auricles, took part in the apparent dila- 
tation. When 
verse measurements took place, the left 


decrease in the trans- 
border receded more frequently than 
the right border, although the latter 
often showed relatively large reces- 
sions, particularly after disappearance 
of congestive heart failure and cessa- 
tion of auricular fibrillation. 
Measurements of the Great Vessels 
and Base. The position of the great 
the little 


change except in some instances of 


vessels in chest underwent 


congestive heart failure where they 
appeared to be pushed upward. The 
measured width of the great vessels, 
however, showed changes. Reduction 


in this measurement was frequently 
seen in failure cases and probably most 
commonly was due to a decrease in the 
size of the pulmonary arc, which is 
included in the measurement. In a few 
the 


ment to the right was noted, which 


instances a decrease in measure- 
was probably accounted for by dis- 
placement of the aorta. Displacement 
of the aortic knob to the left may be 
due to intrathoracic goiter. Removal 
of the goiter allows it to return to its 
normal position. Increase in measure 
ments of the great vessels after opera- 
tion were seen in a few cases where 
there was an increase in blood pressure. 

The measurements of the base were 
usually reduced in the cases which had 
had congestive heart failure, although 


The 


this was by no means constant. 
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difficulty in making this measurement 
in some cases renders it, in our opin- 
little 


The length of the heart ap- 


ion, of value for comparative 


studies 
peared to be greater in cases associated 
with hypertension or other heart dis- 


ease. In some cases the length of the 


heart showed a distinct reduction in 


the second film, especially, as in the 
case of the other measurements, after 


congestive failure had subsided. 


Thus all measurements of the heart 
seem to be affected by the altered shape 


of the heart in congestive heart fail- 


ure. 


Other Changes Noted. Prominence 


of the superior vena cava was very in- 


frequently noted. In one or two cases 


with mitral stenosis, the shadow of 


the vena cava was easily distinguished 


Increased hilus markings were noted 


in many cases but more commonly in 


the failure cases. Diminution in the 


intensity of these markings after relief 
of failure or after operation occurred 
cases with 


frequently. In congestive 


failure, as a rule, the diaphragms were 
seemed to be 


the dia- 


elevated \t times this 


offset by the usual drop of 
phragm from loss of weight so that 
very little change in position was noted 
The this 


been ascribed to enlarge- 


in successive films. cause ot 


elevation has 
ment of the liver. However, pulmonary 


tends to render the lung 


cong stion 


tissue less elastic by virtue of the en- 


gorgement of the alveolar capillaries. 
In this way diminished vital capacity 
is brought about. Secondary atelecta- 


sis may occur. Thus it is reasonable 


to assume that the higher position of 
the diaphragm can be accounted for 
well as by liver 


by these factors as 


engorgement. 
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Discussions oF Factors INFLUENC- 
ING THE SHAPE OF THE HEART IN 
HYPERTHYROIDISM 


The cause of the prominence of the 
pulmonary artery in toxic goiter is un- 
known. There seems to be little doubt 
that it occurs, though the frequency of 
a straight or convex arc is rather high 
in patients without hyperthyroidism. 
In a consecutive series of teleoroent- 
genograms on 100 toxic goiter cases, 
100 non-toxic goiter cases, and 100 
non-goitrous individuals of approxi- 
mately the same age and sex distribu- 
tion, we found a straight or convex 
pulmonary artery region in 43, 30, and 
32 per cent respectively. The most 
prominent arcs, however, appeared in 
the toxic goiter cases. Postmortem 
measurements made by Parkinson and 
Cookson? in six cases showed a 17 per 
cent increase in circumference of the 
pulmonary artery compared to normal 
standards. This should be confirmed 
by a larger series. This prominence 
must therefore be due to dilatation of 
the pulmonary artery presumably from 
increased pressure in this vessel. 

Since enlargement of the pulmonary 
arc occurs without evidence of conges- 
tive heart failure, the origin of the 
increased pressure must be between the 
right ventricle and the pulmonary ar- 
terioles. Hyperthyroidism is charac- 
terized by a decreased peripheral arte- 
riolar resistance but whether this drop 
also occurs in the pulmonary circuit is 
unknown. A vasomotor mechanism in 
the smaller vessels of the lung probably 
exists,® but it is doubtful if the vascular 


bed in the pulmonary circuit would per- 
mit of vaso-dilation to such a magnitude 
as occurs peripherally. If this assumption 


is true, then, with the increased output 
of the heart, the right ventricle would 
be working against a constant pressure 
in the pulmonary circuit. This inequal- 
ity in pressures might soon lead to a 
gradually increasing intra-pulmonary 
arterial pressure and eventually dila- 
tation of the pulmonary artery itself. 
In other types of heart disease increase 
in pulmonary pressure probably has its 
origin in the left ventricle and is trans 
mitted backward to the pulmonary cir- 
cuit or, as in mitral stenosis, it still 
begins in the left side of the heart but 
at the mitral valve. Thus in one, pul 
monary pressure is elevated first at the 
pulmonary arterioles and transmitted 
back to the right side of the heart, and 
in the other the pressure begins at the 
arterioles of the systemic circulation, 
in the left heart or at the mitral valve 
and is transmitted back through the 
pulmonary veins to the pulmonary cap 
illaries. Increase in pulmonary vein 
pressure may give rise to hemoptysis, 
paroxysmal dyspnea, and marked or 
thopnea. Increase in pulmonary artery 
pressure, as long as secondary effects 
do not take place, should not give ris¢ 
to these manifestations. This seems to 
be borne out by clinical experience 
Gallop rhythm is frequently seen in 
very toxic patients with hyperthyroid 
ism and regular rhythm. Perhaps here 
too the relative inequality of pressure 
might play a part. 

That the right ventricle becomes 
hypertrophied as well as the left is 
shown by postmortem examinations. 
When gross left ventricular hypertro 
phy is seen in roentgenograms as indi 
cated particularly by the blunt appear- 
ance of the ventricular shadow, hyper 
tension is usually present and _ the 














Changes in the Heart Shadow in T oxic Goiter 


pulmonary arc is often less conspic 


uous. Enlarged auricular shadows 


+} 


contribute to the configuration of the 


heart in toxic goiter, the right probabl 


When aur 


more often than the left. 


ular fibrillation and congestive heart 
failure are present, dilatation of th 
auricles substantially alters the shape 


of the heart. 

The incidence of the so-called ham 
shaped heart is not great in our series 
There are several explanations for this 
First, surgical treatment is in more 
favor in this country than elsewhere, 
consequently, cases are referred for 
surgical treatment early in the cours: 
of the disease. Second, hyperthyroid 

more easily recog 


ism is generally g 
the 


nized than formerly, with result 
that a larger number of patients over 
fifty, in whom hyperthyroidism is mor 
difficult to diagnose than in those of 


Natural 


ly, the incidence of other cardiovascu 


younger years, are detected. 


lar disease is high in these cases, the 
presence of which influences the shape 
of the heart. 
SuMMARY* 
Roentgenograms were made befor: 
treatment in 115 cases of 


and after 


*Fditor’s note: An 
port of 


extensive tabular ri 


cases is not published because of 


limitation of space. 
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Discussion of a Case of Gastric Carcinoma 
with Recurrent Colic*t 


By JosepH G. WEINER, M.D., Philadelphia, Pennsylvania 


O reference is made in the lit- 
erature to carcinoma of the 
stomach, producing attacks of 

pain resembling gall-stone colic. I wish 
to present such a case. The patient 
had attacks of typical gall-stone colic: 
sudden, severe pain in the right upper 
part of the abdomen under the costal 
margin, always requiring opiates for 
relief, and radiating always to the right 
shoulder region. Associated with this 
pain there were varying degrees of 
shock, manifested by pallor, rapid 
pulse, perspiration, weakness and pros- 
tration. 

Pain is one of the common symp- 
toms in cancer of the stomach. It va- 
ries considerably in its intensity, though 
the degree of distress is usually not 
excessive. In the early stages the pa- 
tient may complain only of a sense of 
discomfort after meals, but as the con- 
dition progresses, actual pain manifests 
itself. There is nothing characteristic 
about the pain. It is usually of a dull, 
gnawing type; in some, it is of a burn- 
ing character, and in others it may be 
sharp and lancinating. Cramp-like pains 
occur when there is associated pyloric 


*Received for publication November 141, 
1932. 

+From the Gastro-Enterologic Service, 
Temple University Hospital and Medical 
School, Philadelphia, Pa. 


stenosis. In a few cases it may be si 
constant and severe as to be almost un- 
bearable. Exceptionally, gastric carci 
noma may occur with little or no pain 
The pain may be intermittent or con 
tinuous. When intermittent it may oc 
cur only every few days or weeks. In 
not a few cases it is only nocturnal in 
its appearance. 

A relation to food may or may not 
exist. Often foods increase the pain, 
especially if the cancer be pyloric, and 
in such instances, as in ulcer, it is us 
ually relieved by vomiting. Or the pain 
may be continuous and bear no relation 
to the ingestion of food. 

The site of the pain is usually in the 
epigastrium. It may, however, be com 
plained of at the following sites: in the 
right upper quadrant, in the interscap 
ular region, at the lower end of the 
sternum, low in the abdomen and at 
times in the left hypochondrium. 


CasE History 

S. P., age 58, peddler by occupation, re 
ported to the Gastro-Enterologic Clinic 
the Temple University Hospital on August 
12, 1931. His past medical history was nega 
tive except for an attack of lobar pneumonia 
in 1917 and a double herniorrhaphy and aj 
pendectomy in 1919. He was perfectly well 
until one year ago when he had a nocturnal 
attack of sharp pain in the right upper quad 
rant, under the costal margin, which radiated 
to the back and the right shoulder area, and 
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also across the abdomen to the left. The 
pain was of such intensity that a physician 
had to be called, and it was relieved only 
by the administration of a hypodermic of 
morphine. Since then he has had recurring 
attacks of similar pain, generally a few 
weeks apart, mostly diurnal and in each at- 
tack the pain was so intense that no relief 
was obtained until morphine was adminis- 
tered subcutaneously. There was no jaundice, 
chills or fever associated with the attacks, 
nor any urinary phenomena. The pain ap- 
peared without relation to food ingestion, or 
to physical exertion. His only worries were 
as to his health; he had no sorrows or 
griefs. There was no premonitory warning 
of an impending attack. An attack was 
never followed by any gastric disturbances 
such as nausea, vomiting or belching. 

There was a loss of six pounds in weight 
in the past six months, and there was con 
siderable loss in strength, so that for the 
last two months he felt he did not have suffi- 
cient stamina to carry on his work. His ap 
petite lately was poor. There were no post- 
prandial discomforts. The stools were light 
yellow to light brown in color and frequent- 
ly contained mucus. There was never any 
blood in the stools. 

Physical Examination. An adult Jew, of 
hyposthenic build, who appears to be about 
60 years old. He is in no discomfort at the 
time of examination. Weight 125 pounds; 
height five feet, five inches. The pupils are 
equal and react normally to light and ac- 
commodation. The skin of the face is dry, 
weatherbeaten, and somewhat wrinkled. The 
tongue is clean, the teeth worn down and 
discolored, and the gums show food deposits 
The tonsils are cryptic, the pharynx is con- 
gested, and there is a moderate cervical 
adenopathy. The thyroid is not palpable. The 
lungs are grossly negative; respiratory rate 
twenty. The heart is normal in size; the 
heart sounds weak; no murmurs present. 
The palpable arteries are slightly sclerotic. 
Blood pressure 140 millimeters of mercury 
systolic and 80 diastolic. Pulse rate 84. 

The abdomen is scaphoid. There are two 
inguinal scars of a former herniorrhaphy 
There is a tenderness in the epigastrium and 
over the gall-bladder region. There is no 
increased muscular tension anywhere nor is 
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any mass palpable. The liver edge is felt one 
centimeter below the costal margin. The 
spleen and kidneys are not palpable. The 
sigmoid is spastic. The rectal examination is 
negative except for external hemorrhoids 
The knee jerks respond normally. Romberg 
test normal. Coordination normal. Babinski 
test negative. 

The tentative diagnosis was cholelithiasis. 

The routine studies made were as follows :— 

Gastric. Fractional gastric analysis yielded 
a pearly-grey fasting residuum of ten cubic 
centimeters. There was no gross food reten- 
tion, blood or pus present. Microscopically 
no Boas-Oppler bacilli or yeast cells were 
found, and there was no microscopic evi 
dence of food retention 

The acid determination, employing an 
Ewald meal stimulus and one-half hourly 


extractions, was as follows 


F ] 2 3 4 
Free 0 0 22 22 32 
Total 28 36 54 54 50 
Bile Pos Pos Pos Pos Pos 
Occult Pos Pos Pos Pos. Pos 
Blood #1 #1 #1 #1 #1 


\s is seen, bile was present in the 
fasting and digesting stomach. The 
patient had taken the tube without 
gagging. According to Lyon!’ this is an 
abnormal finding and points either to 
disturbed physiology of, or to patho 
logic lesions within, the pyloro-duo- 
deno-biliary apparatus. There are two 
exceptions to this: first, if the patient 
does not take the tube well but gags 
and coughs, bile may be regurgitated 
into the stomach; second, in cases of 
marked hyperacidity, the alkaline duo- 
denal contents mixed with bile may be 
regurgitated into the stomach in a 
physiologic effort to lower the exces- 
sive acid. This latter mechanism is 
questioned by some observers. 

We often find it difficult properly to 
evaluate the presence of occult blood. 
It is an abnormal finding if good tube 


technic is carried out. In office practice 
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where our technicians are properly 
trained and there is no hurry, the pres- 
ence of occult blood is of considerable 
significance, and implies to us that we 
are dealing either with congestion, or 
erosion, or ulceration of the mucous 
membrane. But in clinic work, because 
of the large number of patients and 
the need for attention to as many as 
possible, tube technic is unfortunately 
not carried out with the same necessary 
care. We frequently find our techni- 
cians employing unnecessarily strong 
syringe suction in an attempt to extract 
a fraction hurriedly. Unless the ben- 
zidin reaction be very strong and the 
guaiac test positive, we attach no im- 
portance to occult blood reactions in 
the clinic. We grade our occult blood 
reactions plus one, two, three, and four. 
In plus one reactions we always think 
of trauma. In addition to trauma as a 
factor, we must also rule out mouth 
suction on the part of the patient. A 
good plan is to have the patient pro- 
duce suction on his gums and then ex- 
pectorate the material into a clean dish 
and test it for occult blood. The latter 
may also occur as a result of crico- 
pharyngeus muscle spasm in the vago- 
tonic type of individual. 
cally, the two points of tonus in the 


Physiologi- 


esophagus, according to Jackson, are at 
the crico-pharyngeal orifice and at the 
hiatus. Vagotonics with excessive mus- 
cle strain can, during gagging, read- 
ily produce trauma at this upper point, 
and they often complain that they are 
sore, pointing over the cricoid cartil- 
age, for some period of time after 
having had intubation of the stomach 
or duodenum. Even when the occult 
blood reaction is marked we must still 
keep in mind the possibility that we 
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may be dealing with a friable gastric 
mucous membrane. 
possibility that the presence of occult 
blood in any one fraction of the digest- 
ing stomach may be due to an abnor- 
mal amount of peristaltic contraction 
against the tip of the tube with conse- 
quent mucous membrane erosion. 
We do not examine the gastric con- 
tents routinely for lactic acid because 
it is our opinion that it is not diagnos 
tic of carcinoma. We do not agree 
with MacLean? who emphasizes the 
great value of its presence and who 
claims that it occurs 
large amounts at a very early stage 1n 


frequently in 


carcinoma. It is our conviction that 
lactic acid indicates only that stagna- 
tion has occurred and that gastric 
acidity is disappearing, and that it may 
accordingly be present not only in cer- 
tain forms of gastric carcinoma but 
also in the benign pyloric stenoses 
when these cause a marked degree of 
obstruction, and may indeed be found 
in cases of marked motor insufficiency 
This agrees with the findings of Mur- 
ray and Robertson*® who reported that 
an investigation of test meals from 
50 subjects, pathologic and normal, 
showed the presence of lactic acid in 
74 per cent; it occurred more frequent- 
ly in hyposecretion but was found 
present even in hypersecretion. Their 
conclusion was that lactic acid had no 
apparent clinical significance. 

The Ewald was completely 
evacuated at about the two hour point, 


meal 


which indicates that gastric motility 
was normal. The final lavage revealed 
no food sediment remaining. 

Biliary. A number of biliary drainages 
failed to show any cholesterin crystals or 
calcium bilirubinate pigment to be present 

The B fractions were of normal brown 


There is also the 
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color, and microscopy of all fractions failed 
to show evidence of any inflammatory in 


volvement of the biliary system. 
3ockus et alt have demonstrated that 
the finding of cholesterin crystals or 
calcium bilirubinate in the same bile is 
pathognomonic of gall-stones; and that 
the diagnoses of gall-stones based on 
the finding of cholesterin crystals with- 
out the characteristic pigment are 89 
per cent accurate, and those based on 
bilirubin calcium pigment are 90 per 
cent accurate. It has been our experi- 
ence that if in a number of successful 
drainages, i.e., those yielding good B 
fractions, we have failed to recover one 
of these two elements, especially in a 
centrifugated specimen, we may feel 
safe in saying that stone, in all proba 
bility, does not exist in the gall tract. 
Urinalysis. Negative, except for trace of 
albumin. No pus cells or red blood cells 
were noted on a number of examinations. 
Stool Study. The stools were of average 
size, light yellow in color, and of the usual 
fecal odor. There was no blood, gross or 
occult ; no mucus, pus, nor grossly recogniz- 
able undigested food elements were present 
Microscopy showed no free fat or undigested 
muscle fibers, indicating no failure of the 
external pancreatic or intestinal functions 
Blood Count. Hemoglobin, 85 per cent; 
red blood cells, 4,350,000: white blood cells, 
7950. Differential white count, normal 
Van den Bergh Reaction. Direct, nega 
tive; Indirect, 0.2 unit. 
Icterus Index. Six. 
Liver Function Studies. 


2 milligram dose showed no retention at the 


Bromsulphalein 


Galactose Tolerance, 
3.3 grams. Urobilinogen, 1:5; Wallace and 
Diamond method, in which readings up to 


end of 30 minutes. 


1:10 are considered normal. 
Blood Chemistry. Urea N 
per 100 cubic centimeters; sugar 120 milli 


12 milligrams 


grams per 100 cubic centimeters. 
Blood Wassermann = and 
Spinal fluid Wasser 


Wassermann. 
Kahn tests, negative. 


mann negative. 
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Blood Sedimentation. Normal horizontal 


line (Cutler graph). 


The blood sedimentation test® 1s a 
laboratory procedure which seems to 
have found a place as a valuable aid in 
diagnosis. When positive, it is an early 
indication of the presence of a destruc- 
tive process as well as a measure of 
the intensity of the disturbance. Es 
sentially the sedimentation phenomenon 
depends upon the amount of cellular 
destruction going on in the body. In 
healthy persons, as a result of the wear 
and tear of everyday life, a certain 
amount of tissue destruction is always 
taking place, and although this varies 
daily it remains within limits consid- 
Should, 


amount of tissue destruction pass be 


ered normal. however, the 
yond the normal, then the stability of 
the blood is seriously disturbed and the 
red blood cells settle out quickly from 
the plasma. The rapidity of the settling 
of the red blood cells is in direct pro- 
portion to the severity of the underly- 


ing destructive process. 


, 


Roentgenologic Study (Dr. 
esophagus. The 


Chamberlain). 
No abnormality of the 
stomach is of average normal size, shape and 
position. Its outlines are smooth and regular 
throughout and its walls normally flexible. 
Gastric peristalsis begins soon after taking 
the barium meal and the stomach starts to 
empty in the normal manner. The outlines 
of the pylorus and the duodenum are like 
wise normal, but there is persistent~ tender 
ness in the right upper quadrant of the ab- 
domen 

At six hours the stomach is empty and the 
barium is divided between the pelvic ileum 
and the cecum. The cecum is freely movable 
and not tender. 

At 24 hours the distribution of the barium 
in the colon is normal and no abnormality 
of the large bowel is noted. 

Films of the gall-bladder region, 13 hours 


after four grams of tetradol emulsion by 
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mouth, showed only a very faint gall-bladder 
shadow. To check up on this finding, the 
procedure was repeated on the following 
day. With the second examination we ob- 
tained 13 hour films which showed a gall- 
bladder of normal size and density, at the 
level of the disc between the second and 
third vertebrae. Films made two hours after 
a high fat meal showed the gall-bladder 
much smaller. 

Conclusions. We have discovered no roent- 
gen-ray evidence of organic disease in the 
gastrointestinal tract, and the findings in the 
gall-bladder suggest normal function. 

Gruskin Test for Malignancy.® Positive 
for carcinoma. 


The Gruskin test is a flocculation 
reaction based upon the theory that, 
under normal conditions, epithelial and 
connective-tissue cells produce lysins 
that are antagonistic to each other and 
that due to their presence an equili- 
brium between these two types of cells 
is maintained. Because connective-tis- 
sue cells generate lysins which prevent 
the overgrowth of epithelial cells, car- 
cinoma does not develop even though 
inciting factors (irritation, etc.) may 
be present. If, however, the connec- 
tive-tissue fails to generate such lysins 
and the proper extrinsic factors are 
present, then carcinoma develops. The 
opposite condition holds true in the 
production of a sarcoma. That normal 
serum has the ability to autolyze cancer 
cells in vitro, whereas cancer serum 
fails to do so, has been demonstrated 
by Freund and Kaminer.’? In other 
words, in malignancy there is present 
in the blood stream a protein which is 
characteristic of the type of tumor, 
carcinoma or sarcoma, from which the 
patient is suffering, and this protein is 
typical for the type of embryonic cells 
of which the tumor mass is composed. 


When the serum of a patient suffering 
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with malignancy is brought in contact 
with an extract of embryonic cells of 
a homologous nature, flocculation takes 
place; when serum of a normal indi- 
vidual is thus tested, no such floccula 
tion occurs. 

Because of the positive Gruskin test 
and the normal sedimentation, we had 
to assume that malignancy, if present, 
was still in an early stage, that is, 
before tissue destruction had begun. A 
normal sedimentation rate is not con- 
clusive evidence that there is no tissue 
destruction but it does show that dis- 
ease, if present, is producing very lit- 
tle, if any, constitutional disturbance. 

Because of the absence of positive 
findings, i.e., normal B fractions, neg 
ative bile microscopy and _ negative 
cholecystography, it was obvious, in 
spite of the fact that the symptoms 
were characteristic, that the diagnosis 
of cholelithiasis was probably not cor- 
rect. There are a number of conditions 
that may produce attacks of pain re- 
sembling gall-stone colic. We there 
fore had to consider one of the fol 
lowing as a possible cause: cholecysti- 
tis; carcinoma of the gall-bladder ; pep- 
tic ulcer, especially the perforating 
type; gastric crises of tabes; renal 
colic; appendicitis; pancreatitis; pan- 
creatic calculus ; lead colic; angina pec 
toris, and floating kidney. Weir and 
Partch have called attention to the fact 
that colicky attacks resembling gall 
stone colic may also occur with cho 
angeitis, cirrhosis and hepatitis, stric 
ture of the common bile duct, and 
carcinoma of the pancreas. 

Cholecystitis. Attacks of pain indis 
tinguishable from gall-stone colic ma‘ 
occur in cholecystitis. The diagnosis | 


based on positive microscopic findings 
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of the biliary aspirates. The exam- 
ination will reveal bile-stained, exfol- 
iated, tall columnar epithelium often 
arranged in fan-shaped groups or ros- 
ettes; an excessive amount of mucus 
which may be encrusted with bile salts ; 
an increased number of leukocytes pro- 
portionate to the extent of the inflam- 
matory process; amorphous debris and 
occasional red blood cells. It must be 
remembered that negative findings do 
not necessarily indicate that there is no 
pathologic lesion, and in clinically sug- 
gestive cases if microscopy in the first 
study is negative the examination 
should be repeated. 

Because of the absence of fever and 
leukocytosis, as well as the absence of 
positive microscopy over a number of 
drainages, and the presence of good 
function as demonstrated by cholecys- 
tography, the diagnosis of cholecystitis 
could not be supported. 

Carcinoma of the Gall-Bladder. In 
the early stages, cancer of the gall- 
bladder often resembles cholelithiasis. 
In about 80 per cent of the cases gall- 
stones are found, and it is held by 
many that calculi are responsible for 
this condition. Because of the positive 
Gruskin test, this was a diagnostic pos 
sibility. 

Peptic Ulcer. Gastric or duodenal 
ulcer, especially those with a tendency 
to perforation, may give rise to attacks 
of pain resembling gall-stone colic. 
Even with modern methods of study, 
mistakes in diagnosis between these 
two conditions are frequently made. 
\s a rule the pain of ulcer has a direct 
relationship to food but so has the pain 
in certain cases of cholelithiasis, and 
in the latter the pain may be aggra 


vated in some instances by dietary in- 
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discretions just as in ulcer. The pain 
of cholelithiasis in some cases may be 
present after every meal, and in cases 
of peptic ulcer there are usually well 
marked periods in which the patient 1s 
nearly or quite well. Hyperacidity 
speaks for ulcer, but according to 
Moynihan’s statistics 22 per cent of his 
cholelithiasis cases showed hyperacid- 
ity, and in Rehfuss’ experience more 
than one-half of his cases show hyper- 
secretory findings. Though hemateme- 
sis and melena may occur in cholelith- 
jasis it is an infrequent finding, where- 
as the presence of these symptoms 
speaks strongly in favor of ulcer 

The absence of such symptomatology 
in this case and the negative roentgen 
picture were against this as a diagnosis, 
although negative roentgen-ray findings 
do not exclude ulcer. 

Gastric Crises of Tabes. The normal 
reflexes and the negative blood and 
spinal fluid Wassermann reactions ex- 
cluded this condition as a possibility. 

Renal Colic 


lithiasis is, as a 


The colic of nephro- 
rule, easily distin- 
guished because of the radiation of the 
pain to the groin, the frequent mictur- 
ition and the presence of blood, pus or 


albumin in the urine. 


No stones were seen on flat plates. 
Urine examinations were persistently 
negative. 

Appendicitis. Occasionally the cecum 
nay be undescended, in which case the 
appendix lies close to the gall bladder 
and an acute attack will be productive 
of pain simulating gall-stone colic 


The past history of appendectomy 


Pai s. The pain in this condi 
tion is more directly in the epigastrium 
or to the left; there is a dee} seated 
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tenderness and resistance over the pan- 
creatic area, and in an acute attack the 
shock and collapse is great and early 
in onset. Chronic pancreatitis may 
sometimes be detected by stool study ; 
the movements are usually large, soft 
and pultaceous, and there is present 
free fat and undigested muscle fibers. 

Normal stool findings over a num- 
ber of studies, as well as the absence 
of such symptoms and physical find- 
ings as noted above, were against this 
condition being present. 

Pancreatic Calculus. Colic may oc- 
cur as the result of the passage of a 
calculus along one of the ducts of the 
gland. There is severe, deep-seated 
epigastric pain, generally associated 
with vomiting, glycosuria, steatorrhoea 
and azotorrhoea. The condition is rare 
and is usually mistaken for gall-stones. 

The absence of the associated symp- 
toms and signs did not favor such a 
diagnosis. 

Lead Colic, Lead, by its stimulation 
of the motor nerves in the intestinal 
wall, causes violent spasm and con- 
traction. The pain is felt about the 
umbilicus but often radiates from there 
into the right hypochondrium, sug- 
gesting biliary colic. The presence of 
anemia, a blue line in the gums, ob- 
structive constipation, stippling of the 
red blood cells, tremor, palsies and an 
occupation involving exposure to lead 
suffice to make a clinical diagnosis. 

The absence of the above symptoms 
exclude this from consideration. 

Angina Pectoris. The pain of angina 
pectoris not infrequently may be re- 
ferred to the epigastrium or to the 
right upper quadrant of the abdomen 
and may simulate an acute surgical ab- 


domen. In such cases an acute coro- 


nary occlusion is often the cause. In 
Heberden’s angina pectoris the pain 
occurs or follows immediately upon 
effort; an attack may be induced by 
emotion and excitement, may follow 
upon exposure to cold, or may occur 
with gaseous distention after a heavy 
meal. 

The patient was studied by the Car- 
diac Department and no cardiovascular 
lesion was found to be present. The 
electrocardiogram revealed no evidence 
of coronary disease. 

Floating Kidney. That undue renal 
mobility, by producing traction on the 
duodenum and common bile duct or by 
kinking of the cystic duct, may induce 
attacks of biliary colic, has been pointed 
out by a number of observers. Mar 
wedel® states “a movable right kidney 
may produce all the symptoms of cho- 
lelithiasis—colic with or without jaun- 
dice—in the absence of diseases of the 
biliary passages”. Moynihan® refers to 
movable kidney as having caused con- 
fusion in diagnosis in some instances. 
Sherren’® has discussed this subject 
fully. He states “among thirteen cases 
in which symptoms suggestive of cho- 
lelithiasis were associated with movable 
kidney all except one were women. 
Gall-stones were present in two cases 
only. In none had urinary symptoms 
occurred. With regard to differential 
diagnosis this is difficult; even when 
the symptoms are due to movable kid- 
ney alone, tenderness will be present 
in the gall-bladder region during the 
attack, and Murphy’s sign may _ be 
marked. When jaundice exists, the fact 
that the gall-bladder is distended should 
make us suspect that the movable kid 
ney is the cause.” 

The attacks are almost always diur 
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nal. The diagnosis depends on the de 


tection of a floating kidney. The ab 


sence of a movable kidney in this case 


eliminated such a diagnosis. 
Cholangeitis, Cirrhosis and Hepati 
tis. The primary nature of cholange1 
tis in some cases was pointed out by 
Judd and McelIndoe." 


may progress to an obliterative process, 


This condition 


giving the picture of stricture in the 
common bile duct with jaundice, or it 
may progress upward into the liver and 
lead to hepatitis or cirrhosis. Cholan 
geitis may be the chief lesion in some 
cases ; in others extensive hepatitis and 
cirrhosis is the predominant lesion 
Weir and Partch’’ state that colicky 
pains occurred in more than 40 per 
cent of their cases. Jaundice often ré 

curred repeatedly and chills, fever and 
Sweats were not uncommon. 

Negative biliary drainages, normal 
liver function tests, negative Van den 
Bergh reaction, and normal icterus in- 
dex excluded the above as a possible 
cause. 

Stricture of the Common Bile Du 
Most of the strictures occur postoper 
atively and follow upon cholecystecto- 
my, choledochostomy, or both. In 50 
per cent of the cases there is painless 
jaundice and in 40 per cent of the 
cases there is typical colic and jaun 
dice.** 

The absence of jaundice excluded 
this condition. 

Carcinoma of the Pancreas. Pain is 

common symptom and may or may 
not be associated with jaundice. If the 
head of the pancreas is involved, jaun 
dice usually occurs early, whereas if 
the tail or body is primarily involved it 
occurs much later and pain is an early 


nd more prominent symptom. Weir 


] ) . ] “.—: 
and Partch report that coli 


gall-stone occurred in five of their 
CasSCS 

Because of the positive Gruskin test, 
carcino of the body or tail of the 
pancreas had to be considered 


\ consideration of these facts led to 


the conclusion that we were probably 
ealing with carcinoma either of the 
gall-bladder or of the pancreas, and 
ormal sedimentation rate and the ab 
sence ( en suggested that the 


vere cognizant ot the fact that cancer 
of the gall-bladder, in about 80 per 
cent of the instances, occurs in asso 
1ation with gall stones and the absence 
ot stone tended to diminish the posi 
tiveness of sucl diagnosis. Imme- 
diate operation was advised and the 
tre + was tted to the Babcock 
Surg Ward. Operation was per 
tormed by Dr. Burnett September 24, 
1931. His report follows: 
] £ I i vi I ( I niyv 
\ S t thic ed, relaxed, and « pties 
adil pre Ni t S ] ilpable The 
t enla | Che common 
t 1 tion. J ] ws 
c] t fib 1 very slightly 
thick .) } T entur plas 
te \ n ( Va h L nde ly ng 
S r i ] c s iddl ti e! 
ene u ( i is 
t 10 y 4 timete It | t tour 
‘ ete e¢ 1 + the i 1 ex 
centimeter tiie cardia 
lhe mass everted edge ind feels like a 
illgT nt t wtl No 1 | le are pre ent 
the gastr hepatic omentun Reexamina 
f the liver tastatic deposits 
t be pres t | pancreas feels normal to 
t ch al t r lence o! fibrosis or 
i’ W 
The perat mn < nsisted of i gastric resec 
rl part mobilized 
and then resected below the pylorus and the 


nstecner 


suture, 
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inverted and the adjacent mesentery ligated 
over the stump which was dropped; the je- 
junum was brought up and, at a point about 
fifteen centimeters from the ligament of 
Treitz, was anastamosed to the remnant of 
the stomach after the latter had been ampu- 
tated on a radical line about three centi- 
meters below the esophogeal junction on the 


lesser curvature. 


PATHOLOGICAL REPORT 

Gross Description. The specimen is a rec- 
tangular piece of tissue 12 by 10 by 1 centi- 
meters, removed from the wall of the stom 
ach. In the central area, the continuity of 
the mucosal surface is broken and replaced 
by an ulcerative lesion 8 by 6 centimeters. 
The lesion is irregular in outline; its borders 
extend 1.6 centimeters above the mucosal 
surface and are hardened and eburnated. The 
base of the lesion is pale gray, rough, dull 
and moist. The surrounding mucosal folds 
are pink, moist and glistening; these too are 
thickened and hypertrophied. The external 
surface is rough, moist and glistening. Rem- 
nants of the mesentery are attached. 

Microscopic Description. The mucosa is 
very much thicker than normal. On the in- 
ner surface there is a hyaline, structureless, 
mucus-like substance. The tubules are long 
and somewhat branched. Many mononuclear 
leukocytes lie in the tunica propria and there 
are a number of large lymph-follicles lying 
just above the muscularis mucosa. One end 
of the section, representing the edge of the 
ulcer, possesses tubules that are much less 
regular and very much more deeply stained 
than their fellows at the opposite end. About 
them, the leukocytic infiltration is intense. 
Everywhere beneath the muscularis there are 
masses of large, irregular, deep-staining 
cells with large reticular nuclei and _ pale- 
staining nucleoli. By higher magnification, 
many mitotic figures may be seen and it is 
noted that the cells are arranged somewhat 
in the form of glands. The reproduction is 
very crude. This cellular process is found 
even in the serosa. 

Diagnosis, Carcinoma of the stomach. 


COMMENT 
The presence of carcinoma of the 


stomach in this case was an unexpected 


finding, because to our knowledge at- 
tacks of pain resembling gall-stone 
colic have never been ascribed to cancer 
of the stomach and because none of our 
methods of study pointed to any gastric 
involvement. It demonstrated that gas- 
tric cancer may exist at a stage where 
none of our usual methods of study 
may give even suggestive information. 
3alfour’® informs us that by actual 
study 50 per cent of all cancers of the 
stomach are absolutely hopeless when 
seen by physicians in the Mayo Clinic, 
and one-half of the remaining 50 per 
cent are explored surgically and found 
hopeless. This means that only 25 per 
cent of all cancers of the stomach are 
within the possible reach of our best 
methods of treatment. Of all the diag- 
nostic methods at our command the 
positive Gruskin reaction was the 
only one that detected the fact that 
we were dealing with malignancy. It 
was only our previous experience with 
malignancy-positive Gruskin reactions 
that warranted us to regard such a re- 
port with respect. That a malignant 
growth was present, even though the 
stomach had not been suspected, indi 
cated that in the Gruskin reaction we 
have a method for the diagnosis of 
cancer that merits our attention. 

Such a case is of interest because it 
once more compels us to ask ourselves 
how we are to diagnose the early case 
of gastric carcinoma. All of our pres 
ent methods of investigation evidently 
are of little value in the diagnosis of 
cancer of the stomach at its incipient 
stage. The gastric analysis at the ver) 
earliest stage of the condition will 
reveal nothing. There is a latent period 
between the beginning of the carcino 


ma and the onset of symptoms. Radical 
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extirpation of the mass, at this stage, 


will result in cure. Our problem is to 
diagnose our cases in this latent stage 
When gastric carcinoma produces the 
taught are 


symptoms which we aré¢ 


Ol 


characteristic carcinoma, then the 
condition has reached the inoperable 
stage. Palpable tumor mass, achlorhy 
dria, lactic acid, Oppler-Boas_ bacilli 
mean that extension has occurred ; ane 
mia and cachexia imply that there is 
toxemia. It is necessary to emphasize 
that the early lesion of gastric carci 


noma can exist in the presence of ay 


parently perfect health. 


Of all the methods at our disposal 
at the present time roentgen-ray ex 
amination stands preeminent in_ the 


diagnosis of cancer of the stomach. A 
positive roentgen diagnosis, however, 


can be made only if there is a dete 


present producing an anatomic altera 
tion in the gastric contour. Roentgen 
ray examination is very likely to fail 
us in the early stage of gastric carci 
well developed lesion 


When 


curred 96 per cent of the cases, we art 


noma before a 


has occurred. a defect has o 
told, can be diagnosed in skillful hands 
by roentgen ray. 
Gastric analysis is practically of 
value in the early stage of the disease 


\t 


aS 


this phase in its evolution there 


yet occurred no reduction in the 


gastric secretory output and the figures 


for both the free and total acid values 


re within normal limits. There may 
even be a slight increase in acidity at 
this stage in an otherwise healthy 


tomach:;; this 1s due to the irritation of 


he growth or its toxins. There may 


11 
| 
I 


lso be high acid figures especially 11 


prepyloric carcinomas in the early 


stage the n liga nt orms ol 
Ice t to the end 
W het S O-pUus ind b od are 
S¢ e gas c contents the Ie 
sion is ready definitely established 
Minute ticles tumor tissue may 
be rou l | ire perhaps 
conclusive evide { Dut ft S18 a very 
CO! 1! ll ¢€ Vy < ses 
he « jection might be raised that 
stone in the common duct was not ex- 
( ded We re cognizant of the fact 
that ym duct stone may occur 
without jaundice. Clute'* reports that 
39 per cent of the cases of common 
auct st e observed at the Lahey Clinic 
gave » history of jaundice in their 
revious attacks of pain and were not 
Lut t the time of operation. 
Judd Marshall ind Jordan and 
Welt Lo d that 20) ne cent ind 13.2 
eT ceé t t their « ses res ectively did 
ot show dice before operation or 
t time in their past history. Be 
( Sf ese facts the common duct 
«} eC eX red more frequently il 
one ( e state hat it 1s now 
is ] e to ope | explore the 
common dt evi itient it 1S 
I d | ( ( h whether or not 
S es ¢ ted d re rdless 
his y ot jaundice; 1m all pa 
ents who have had attacks of jaundice 
w wheth« not the duct 1s 
( red: 1 Il cases in which there is 
kening of the head of the 
creas Because at operation § the 
iI duct Ss 1 enlarged or 
hickene ir the he 1 of the pancreas 
ITOSE eCaust he e was no past his 
ry of dice associated with pain 
eC S i the rep itedly negative 
n scopy, it was felt that there 
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ras no need, nor any justification in 
view of the amount of major surgery 
already performed, to open and ex- 
plore the common bile duct in this case. 


Procress NOTES 


It is now one year since the patient 
was operated upon and he has not had 
a single attack of colic since. If any 
cause, other than his gastric lesion, 
was responsible for his attacks of colic 
it is not unreasonable to assume that 
he should have had a return of his at- 
tacks during the past year. This, | 
feel, proves the association between 
his carcinomatous lesion and the re- 
curring attacks of colic. The mechan- 
ism involved in the production of the 
colic, in this case, cannot be definitely 
accounted for. We still are not able to 
explain adequately the cause of pain 
in the gastrointestinal tract. A sum- 
mary of our present knowledge of the 
pathways along which abdominal pain 
travels is given by Alvarez.’ He states: 
“It seems now to be established that all 
afferent fibers in the sympathetic nerv- 
ous system are connected with the pos- 
terior root ganglia of the spinal cord 
and are therefore no different from 
sensory nerves elsewhere in the body; 
they simply happen to travel in the 
same sheaths with bundles of sympa- 
thetic fibers. Most of those fibers 
which leave the upper part of the ab- 
domen reach the spinal cord by way of 
the splanchnic nerves from the sixth 
to the ninth. In some persons the 
splanchnic nerves are connected also 
with the fourth, fifth, tenth, eleventh 
and twelfth segments of the dorsal 
cord. Blocking of the splanchnic nerves 
causes anesthesia of the visceral peri- 


toneum and of the organs in the upper 
part of the abdomen. 

“The vagus nerves carry so few 
sensory fibers that they can be ignored 
whenever efforts are being made to re- 
lieve abdominal pain. That these fibers 
are unimportant is shown by the fact 
that peritonitis is usually painless in 
the case of patients who have suffered 
injury to the upper part of the spinal 
cord, and by the fact that operations 
in the upper part of the abdomen can 
be done painlessly under splanchnic 
blocking. 

“There are still other paths by which 
pain might conceivably leave the ab- 
domen. One is by way of the ganglion- 
ated sympathetic chain, and the other is 
by way of the aortic plexuses and 
thence through the rami communicantes 
to the spinal cord in the upper dorsal 
region. That these sensory connec- 
tions cannot be very important is shown 
by the fact already mentioned that 
when the spinal cord is severed in the 
upper dorsal region, disease in the ab- 
domen usually runs a painless course.” 

The patient made an uneventful recovery 
following his operation. On leaving the hos 
pital October 30, 1931 he weighed 115 
pounds. November 16, 1931: His only com- 
plaint is weakness. Weight 116 pounds. De 
cember 17, 1931: Still complains of weak 
ness; no digestive complaints. Gastric An 
alysis—no free hydrochloric acid; total acid 
2.5 at end of one hour. Blood Count—hem- 
oglobin, 72 per cent, red blood cells 3,560,000, 
white blood cells 8100. Sedimentation Rate— 
average normal curve. Van den Bergh, di 
rect negative; indirect 2 milligrams. Jcteru 
Index 6. Liver Function—bromsulpthalein 
(2 milligram dose) no retention at end of 
30 minutes. Galactose—3.0 grams. Gruskin 
Reaction—only very faintly positive; not 
even a one plus. January 15, 1932: Gruskin 
Reaction—very faintly positive, slightly 
stronger than on December 17, 1931. Dr 
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Gruskin thinks he may be starting on a re- 
currence of his carcinomatous lesion, March 
20, 1932: 


tion, plus one. 


positive 
Gruskin Re 
1932 
Gruskin Reaction Blood 
Count—hemoglobin, 74 per cent red blood 
cells 4,010,000, white blood cells 8450. Sedi 
mentation Rate: almost horizontal line. Feels 
able to be at work for a few 
Weight 118 pounds. 
No digestive complaints. Fluoroscopic 


Gruskin Reaction reac 
May 16, 1932: 
plus one. June 15, 


action—positive, 


positive, plus two. 


stronger, 1s 
hours daily. Appetite 
good. 
examination discloses no delay in the passage 
‘of the barium meal and consequently no re- 
currence with obstructive phenomena. August 
3, 1932 


7 


plus two. Con 
weakness. Appetite fair. Weight 
September 21, 1932: Had 
weeks vacation and feels stronger ; complait 


fatiguability 


Gruskin Reaction 
plains of 
117 pounds two 
weakness but of 
Appetite good. No 


he eats small meals 


now 1s not of 
digestive 


Weight 


on exertion. 
discomforts if 
118 pounds. Gruskin reaction same. 


The persistence of a positive Gruskin 
reaction in this case is in all probability 
The 


regional lymphatic structures are large 


due to lymph node involvement. 


factors in the treatment of gastric car- 
cinoma. To quote Balfour'®: “There 
are two facts of great importance re- 
garding enlarged lymph nodes in can- 
cer of the stomach: (1) enlargement 
does not necessarily mean involvement 
by cancer, and (2) a patient may be 
cured even if all involved lymph nodes 
are not removed. The first fact is well 
known and undisputed and its practical 
importance is that it impels the sur- 


geon to avoid the mistake of assuming 
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incurability because of marked and ex- 
tensive enlargement of regional nodes, 
a fact to which W. J. Mayo early drew 
The 


y substantiated, but 


attention second point is less 


easil sufficient ex- 
amples are found in this series of cases 
of cured patients, in which the surgeon 
considered the resection only palliative 
because of incomplete removal of an 


be- 


lieve it to be a possibility that in cancer 


involved chain of lymph nodes. | 


in any situation, removal of the pri- 


mary growth and of the immediately 
adjacent lymphatic structures may 
bring about a permanent cure even if 


involved lymph nodes are left; the re- 


maining nodes in such cases act as a 
sufficient barrier to further dissemina- 
tion of the disease. It is, therefore, 
occasionally good practice to disregard 
involvement of lymph nodes if the pri- 
mary growth can be removed, and to 
remove the adjacent lymphatic struc- 


” 


tures as completely as possible. 


CONCLUSIONS 

1. QOur present methods of study 
are often inadequate for the diagnosis 
of carcinoma of the stomach in its in- 
cipient stage 

2. In the Gruskin reaction we have 
a test for the diagnosis of malignancy 
that merits our attention. 

3. Carcinoma of the stomach may 
produce attacks of pain indistinguish- 
able from those of cholelithiasis. 
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The Poet of Flanders Fields* tT 


Lieutenant Colonel John McCrae, Canadian Army Medical Corps 


By Louts H. Roppts, Lieut. Comdr. Medical Corps, U. S. Navy, 


San Pedro, 


HE soldier poet who wrote the 
most arresting poem of the World 
War was Canadian, born of Scot 
tish ancestry. He was the second son 
of David McCrae and Janet Eckford 
who were married January 21, 1870. 
The older son McCrae 
became a notable man, a professor of 


aif 
aiso 


Thomas 
medicine, the relative by marriage of 
Sir William Osler with whom he col- 
laborated in the production of an en- 
cyclopedic treatise on medicine well 
known to most practitioners. 
John was born November 30, 1872. 
He began his education when scarcely 


three years of age by learning the 
Shorter Catechism. 
the Catechism in 


be termed infancy, was a sort of test 


This learning of 


what might almost 


applied by many Scottish families to 
determine if the child were capable of 
becoming a scholar. If he passed the 
test successfully he was marked for 
the university and one of the learned 
professions, divinity, medicine or the 


*Received for publication December 15, 


1932. 
This is the fifth of a rtraits 
Those 


viously appeared in the ANNALS OF INTER 


series of p 
of medical poets which have pre- 
NAL MEDICINE are: 

February, 1929 
1930 


Joseph Rodman Drake 
Oliver Wendell Holmes 
Oliver Goldsmith—May, 1932. 
January, 1933 


June, 


Wm. Savage Pitts 


( ail ryia 


law. It is said on no less authority 
than that of Sir Walter Scott that it 
was the ambition of every Scottish 
mother to have her son “wag his head 
in a pulpit”, and failing that to be 
come a physician or an advocate. 
Having passed the Catechism test, 
and having no doubt learned from it 
at so early an age that “He should 
renounce the devil and all his works, 


the pomps and vanities of this wicked 
world”, as that noble and earnest doc- 
ument recommends for us to do, he in 
to the grammar school 


In 1888 he entered 


due time went 
nd the high school 


the U 


arship, at 


Toronto with a schol- 
1 graduated the 
1894 with the Bachelor 


niversity of 


from Fac- 


ulty of Arts in 
of Science degree, his major being in 
He graduated in medicine and 
surgery in 1898, a gold medallist, with 
a scholarship in physiology and path- 
logy lle entered immediately upon 
his internship in Toronto General Hos- 
pital. He had spent the previous sum- 


mer between his junior and senior 
year at the Garrett Children’s Hospital 
in Mt. Airy, Maryland. In 1899 he 
went to Johns Hopkins Hospital as a 


McGill 


University as an assistant in pathology 


resident physician and then to 


and 
alle 


| 


assistant pathologist to the Mon- 
General Hospital. 


treal 


\t this point, however, his work was 
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had 
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interrupted by the Boer War. In addi- 
tion to medicine he had two other 
major interests, poetry and military 
life. His father had been a militia 
officer, and at fourteen years of age 
John had joined the Guelph Highland 
Cadets. Now as a lieutenant of Can- 
adian Artillery and a section command- 
er he went out to South Africa on the 


Laurentian. Here is one of his first 
letters from the war: 
Van Wyks Vlei 
March 22, 1900 
Here I am with my first command. Each 
place we strike is a little more God-forsaken 
than the last, and this place wins up to dat 
We marched last week from Victoria west 
to Carnovan, about eighty miles. We stayed 
there over Sunday, and on Monday my set 
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tion was detached with mounted infantry, I 
being the only artillery officer. We marched 
fifty-four miles in thirty-seven hours with 
stops; not very fast, but quite satisfactory 
My horse is doing well, although very thi 
Night we _ halted, 
and I When we 
started I pulled on the lines but no answer 


before last on the road 


dismounted for a minute. 


The poor old chap was fast asleep in his 
tracks, and in about thirty seconds too. 


This continuous marching is really hard 


work. The men at every halt just drop down 
in the road and sleep until they are kicked 
up again in ten minutes. They do it willing 


+ 


ly too. I am commanding officer, adjutant, 
officer on duty, and all the rest since we left 
body. Talk about the 
You should hear this battalion. | 


always knew soldiers could swear, but you 


the main Army in 


Flanders ! 


ought to hear these fellows. I am told the 
first contingent had got a name among the 
regulars. 


Here is another note of war and of 
a commander whose name is a byword 


in the British Army. 
We were inspected by Lord Roberts. The 
battery turned out very smart, and Lord 


Roberts complimented the Major om its ap- 
pearance. He then inspected, and afterwards 
asked to called out. We 
were presented to him in turn; he spoke a 


have the officers 
asking what our 
corps and service had been. He seemed sur- 
prised that we were all Field Artillery men, 


few words to each of us, 


but probably the composition of the other 
this. He 
about the 


Canadian wnits had to do with 


asked a good questions 


horses, the men, and particularly about the 


many 


spirits of the men. Altogether he showed 
a very kind interest in the battery. 

At nine took the Presbyterian parade to 
the lines, the first Presbyterian service since 
we left Canada. We had the The 
Gordons and the Royal Scots The 
music was excellent, led by the brass band 


right, 


next. 


of the Royal Scots, which played extremely 
well. 


and paraphrases : 


All the singing was from the psalms 
“Old Hundred” and “Duke 
It was very pleasant 
“Mc 


officers 


street” among them. 


to hear the old reliables once more. 


Crae’s Covenanters” some of the 
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called us: but I should not like to set our 


conduct up the standard of thos 
austere men 

\ veteran of the South African War, 
Oueen’s Medal 


Montreal to re- 


and with the with 
clasps, he returned to 
sume his practice, his place as a prom 
ising young pathologist, his teaching, 
his military drill, and his poetry. He 
to the Alex 


lospital, assistant phy 


was appointed physician 
I] 


andria Genera 
sician to the Royal Victoria Hospital 
and al at the University. Event 


ually he became a fellow of the Roval 


College of Phvsicians and built a solid 
reputation as both a pathologist and an 
number of 
time the World War 

began the 
Adami’s great Textbook of Pathology. 
\s early as 1894 he had begun to 
publish poetry, when two short poems 
“The Shadow of the Cross” and “The 
Hope of My Heart” appeared in the 


internist. He published a 


papers and at the 
revision of 


was finishing 


Varsity. In 1895 “Unsolved” was con- 


tributed to The Canadian Magazine. 
From then on until his death, The 
Spectator, University Magazine, The 


or the West Min- 


ister published nearly every year some 


Canadian Magazine 


verse by him. His contributions were 


not many, scarcely one or two a year, 
all short, and all similar in form and 
character. The usual or most common 
verse form was one called by the stu- 
dent of prosody the rondeau, and Mc- 
Crae studied and experimented with 
this form until he was letter perfect in 
its use as a vehicle of poetic expres- 
sion. The themes of his poetry were 
death, duty, and regret for lost love 
and life. It is possible that he was in- 
fluenced by Houseman whose “Shrop- 
Lad”, “that 


someone 


wonderful burst of 
called it, had 


shire 


has 


9 
song as 
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appeared in 1896. The elegiac note, 
the lament for loss is particularly a 
prominent feature of both poets. 

One of the best of the poems is 
“Quebec” published in the University 
Magazine in 1908 on the occasion of 
the Tercentenary of the City. 

QUEBEC 
1608 1908 
Of old, like Helen, guerdon of the strong— 

Like Helen fair, like Helen light of word,— 
“The spoils unto the conquerors belong. 

Who winneth me must win me by the 

sword”. 
Grown old, like Helen, once the jealous prize 

The strong men battled for in savage hate, 
Can she look forth with unregretful eyes, 

Where sleep Montcalm and Wolfe beside 

her gate? 


“The Oldest Drama” from the Uni- 
versity Magazine of 1907, “Upon 
Watts’ Picture ‘Sic Transit’”’, Univer- 
sity Magazine 1904, “Isandlwana”, 
University Magazine 1910, represent 
some of the best of his poetic work 
during the years of busy professional 
life. 

He was a member of the Pen and 
Pencil Club of Montreal, a group of 
young writers and artists. He was 
popular socially and went about to so- 
cial gatherings. He went fishing on 
his vacation and he made a number of 
journeys to Europe and the United 
States. How a fine looking and suc- 
cessful young doctor, five feet eleven 
inches tall, weighing one hundred and 
eighty pounds, and a poet, in fact in 
every respect the most eligible of bach- 
elors, contrived to remain a bachelor 
during these years is difficult to under- 
stand, but he managed to do so, and 


in fact never married. 
When the World War began in 1914 
McCrae was in England but he at once 


returned to become Brigade Surgeon 
to the First Artillery Brigade. Nearly 
his whole service before the World 
War, including the South Africa War, 
had been as a combat officer of artil 
lery and he never quite got over a de 
sire to continue as a line officer. He 
had plenty of war, however, as a med 
ical officer, as these notes from two of 


his letters indicate: 


Sunday, April 25, 1915. 


On the front field one can see the dead 
lying here and there, and in places wher 
an assault has been they lie very thick o1 
the front slopes of the German trenches 
Our telephone wagon team hit by a shell; 
two horses killed and another wounded. | 
did what I could for the wounded one, and 
he subsequently got well. This night, be 
ginning after dark, we got a terrible shelling 
which kept up till two or three in the morn 
ing. Finally I got to sleep, though it was 
still going on. We must have got a couple 
of hundred rounds, in single or pairs. Every 
one burst over us, would light up the dugout, 
and every hit in front would shake the 
ground and bring down small bits of earth 
on us, or else the earth thrown into the air 
by the explosion would come spattering down 
on our roof, and into the front of the dug 
out. Col. Morrison tried the mess house, 
but the shelling was too heavy and he and 
the adjutant joined Cosgrave and me, and 
we four spent an anxious night there in th 
dark. One officer was on watch “On the 
bridge” (as we called the trench at the tof 
of the ridge) with the telephones. 


Thursday. May 27, 1915 


Day cloudy and chilly. We wore our 
greatcoats most of the afternoon, and looked 
for bits of sunlight to get warm. About two 
o'clock the heavy guns gave us a regular 
“blacksmithing”. Every time we fired we 
drew a perfect hornet’s nest about our heads 
While attending to a casualty, a shell brok 
through both sides of the trench, front and 
back, about twelve feet away. The zigzag 
of the trench was between it and us, and 
we escaped. From my bunk the moon looks 
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whistles along 


As the trenches 
+} ] 


down 2t me, and the wind 


the trench like a corridor. 
run in all directions they catch e€ wil 
it blows, so one is always sure 

We have not had our clothes 


last Saturday, and there 1s no ne 


however 


a good draught 
off since 
prospect of getting them off 


Here is one with an observation by 
the poet doctor that was later to ap 
pear in “Flanders Fields” : 
and in the sky 
The larks, still bravely 


Scarce heard amid the 


singing, fly 


guns below 


Monday, April 26, 1915 


Another day of heavy actions, but last 
French and British artillery has 


thick 


prematures (with si 


night much 


come in, and the place is with Ger 


mans. There are many 


much firing) but the pieces are usually spread 


before they get to us. It is disquieting, how 


ever, I must say. And all the time the rds 
sing in the trees over our heads 
His horse’s name was Bonfire and 


his dog’s Bonneau. He wrote clever 


little notes as if from these animals, 
and signed those from the horse with 
His Mark” 


References to animals and to trees and 


a horseshoe as “Bonfire 
flowers are frequent in his letters and 
show his great interest in them. 

“Tn Fields” 
Punch in the spring of 1915. 
General E. W. B. Morrison, 
in command of the brigade in 


Flanders appeared in 
Major 
who was 
which 
Major McCrae was serving, has in 
letter described so well the actual cir 
cumstances under which the poem was 
written that his description is repro 
duced here: 

“This Morrison 


writes, “was literally born of fire and 


p em’. General 


blood during the hottest phase of the 
second battle of Ypres. My headquar 
ters were in a trench on the top of the 
bank of the Ypres Canal, and John 


id his dressing station in a hole dug 
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in front of the bank. During periods 
in the battle men who were shot actual 
ly rolled down the bank into his dress 
ie station. Along from us a few hu 

lred vards were the he udquarters Ola 
regiment, and many times during the 
sixteen days of battle, he and | 


watched them burying the dead when 


ever there was a lull hus the crosses, 
] 


Oot 
4 i 


describes. We 


Just as he 


often he in the mornings the larks 
singing high the air. between the 
crash of the she nd the reports of 
the guns in the battery just beside us 
| have a letter from him in which he 


mentions having written the poem to 


pass aw the time between the arrival 
of batches of wounded, and partly as 
n experiment with several varieties 


of poetic meter. I have a sketch of the 


scene, taken at the time, including his 
ressing station; and during our oper 


Novem 


to make a sketch of 


Passchendaele last 
ber, | found time 
yf the crosses, 


row On TOW, 


from which he derived his inspiration.” 


Here is the poem 


IN FLANDERS FIELDS 
In Fl ne s the poppies blow 
petwer ross \ 
Cha pla " the sh 
| i I é S o. f 
»carce ‘ umid the guns belovy 
VW I { M oh t i\ ig 
We vec 1eit i saw S set ¢ \ 
I re loves i \¢ 
| | el ft 
i > i! uarre uN tl the Toe > 
To m failing hands we throw 
l tor to hold g 
| b th with us who dt 
We t sl tl h poppie row 
| Flat Fields 
In the early summer after the sec- 
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ond battle of Ypres, the poet, now 
made famous overnight, was detached 
from the First Artillery Brigade and 
ordered for duty as Chief of the Med- 
ical Service at No. 3 General Hospital 
at Boulogne. At about this time also 
he was recommended 
to Lieutenant Colonel. 
regrets at leaving the guns, but his 


for promotion 
He had many 


services as an internist were of much 
greater value, and every medical man 
with specialist training was needed in 
the hospital now filled with sick and 
wounded after the desperate winter of 
1915. He remained as Chief of Medi- 
cine until 1918 when he was selected 
to command General Hospital No. 1, 
but before he could assume this com- 
mand it was proposed that he should 
be appointed “Consultant Physician to 
the British Army in the Field”. He 
was never to receive either appoint- 
ment. He contracted pneumonia and 
died at General Hospital No. 14 after 
an illness of only five days. 

Each great war has furnished the 
inspiration for some great poem. There 
is little doubt but that “In Flanders 
Fields” is the poem of the World War 
that will linger longest in the minds 
of men. Its title, its simplicity, its easy 
measure, and its combination of elegy 
and call to duty are reasons for its 
sudden and wide publicity. With a 
music hall song, “It’s a Long Long 
Way to Tipperary”, it shares the hon- 
or of expressing best in fewest words 
the World War atmosphere and mood. 

McCrae’s scientific papers are well 
written, and his editing of Adami’s 
Pathology well done. But there is one 


Louis H. 
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short piece of prose that is more than 
well written and constitutes a fitting 
tribute to himself as well as being 
worthy to be considered beside the 
three other great tributes to the med- 
ical profession, namely the self-im- 
posed Oath of Hippocrates with its 
lofty ethics, the well known eulogy by 
Robert Louis Stevenson, and Sir Wil- 
liam Osler’s address in which he refers 
to medicine as “a calling not a trade”’. 
Compare these with John McCrae on 
the legend from Watts’ picture “Sic 
Transit”, the subject of one of his 
earlier poems, and it stands the test 
well, Here is what he says of this 
profession: “What | had : 
What I saved I iost: What I gave | 
have.” “It will be in your power every 


spent I 


day to store up for yourselves treas- 
ures that will come back to you in the 
consciousness of duty well done, of 
kind acts performed, things that hav- 
ing given away freely you yet possess. 
It has often seemed to me that when 
in the Judgment those surprised faces 
look up and say, ‘Lord, when saw we 
Thee anhungered and fed Thee; or 
thirsty and gave Thee dritik; a strang- 
er, and took Thee in; naked and 
clothed Thee’; and there meets them 
that warrant-royal of all charity, ‘In- 
asmuch as ye did it unto one of the 
least of these, ye have done it unto 
Me,’ there will be amongst those awed 
ones many a practitioner of medicine.” 


BIBLIOGRAPHICAL NOTE 
Most of the material for this article was 
obtained from Sir Andrew Macphail’s trib 
ute to Colonel McCrae, written in 1919, to 
accompany a collected edition of his poems 
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Editorial 


CERTAIN FACTORS IN THE 
LOCALIZATION OF DISEASE 


The individuality of the various clin- 
ical forms of disease depends largely 
upon the tendency each exhibits to lo- 
calize differently in the human tissues. 
The external specificity of symptoms 
and signs observed by the clinician 
corresponds to an internal specificity 
of pathological lesions or of functional 
disturbances. The factors entering into 
the determination of the specific local 
ization of disease are to a large extent 
still obscure though from the earliest 
times they have been the subject of 
medical investigation. 

In recent years there has been a re- 
newal of activity in the study of th 
influence of heredity on the occurrence 
of disease. In addition to the well 
known hereditary anatomical anomalies 
it nas been shown that certain of the 
heredo-iamilial degenerative diseases 
of the 
metabolic disturbances such as pento 


nervous system and certain 
suria and alkaptonuria can be definitely 
followed as gene-determined character 
The list of such diseases is a 
The lesions, 


especially in the diseases of the sens« 


istics. 


large and important one. 


organs of the central nervous system, 


are as a rule exquisitely localized. 
Heredity is then an important factor 
which by as yet unknown mechanisms 
localizes disease of endogenous origin 
to specific sites in the tissues of the 


‘ 
may. 


Less definite in its findings has been 
the modern reinvestigation of the ef 
fects of constitution upon disposition 


Borchardt d 


itv and environment. It is the aggre 


vate of those characteristics, natomi 
cal, physiologi ind psychical which 
‘onstitute the total individual. Various 
types of constitution have been ce 
scribed sucl the slender or asthenk 
tvpe and the broad or pyknic type 
These separate types of constitution 
have bee snow! ¢ hib i difference 
in their disposit to many diseases 
such as tuberculosis, gout, diabetes 
vali-stones thma peptic ulcer et 
In some 1 neces these variations in 
disposition seem to be linked with 
variations in physiological tunctions 
which mig! be causative For the 
most part, however, constitutional path 
logy does not offer.explanations of its 
findings. It is in the descriptive rather 
than in the elucidative phase of its 


development We may accept the fact 
that constitution to some extent detet 
mines the localization of disease in the 

The study of these more general 
phenomena, heredity and constitution, 
has been accompanied in our day by 
disease 


an attack on the problem of 


n trom 


localization carried ¢ quite a 


different angle ‘he investigations to 


which we refer have dealt with the 


more intimate mechanisms by which 


1663 





1664 Editorial 


local tissue immunity or susceptibility 
are determined. These studies have 
been concerned chiefly with the prob- 
lems connected with the localization of 
the infectious diseases, and with the 
localized effects of toxins, drugs, and 
poisons. 

The degree to which bacteria are in- 
vasive has long been conceded to be 
the result of a balance between two 
opposing factors: the “virulence” of 
the bacterial species and the resistance 
of the host. 

Virulence is at best a vague, all in- 
clusive term used to cover the sum 
total of all the harmful effects of a 
bacterial species. Included in it is the 
power of a particular strain to attack 
successfully highly localized areas with- 
in the body of the host. To an increas- 
ing extent in recent years this specific- 
ity of effect of certain bacterial strains 
has won recognition and the bitter op- 
position which met Rosenow’s pioneer 
work in this field has to some extent 
died away. The problem of bacteriol- 
ogy is now to determine in how far 
tissue specificity shown by pathogenic 
organisms is related to the specificity 
of the types into which the bacterial 
species in vitro can be subdivided. 
These types until recently could be 
considered specific only upon the basis 
of specific immunologic responses in- 
cited by their injection. The brilliant 
researches of Avery and his co-workers 
have given us evidence in the case of 
the pneumococcus, that type specificity 
and virulence are alike functions of the 
capsule of the organism, and that the 
capsule of each type of pneumococcus 
contains a polysaccharide which is 


chemically and immunologically distinct 
from that contained in the capsule of 


the other types. Such light thrown up- 
on the nature of type specificity within 
the bacterial species must serve in time 
to enlarge our understanding of the 
mechanism of tissue specificity of bac- 
terial action in the body, with a conse- 
quent expansion of our knowledge of 
the factors in the localization of the 
bacterial diseases. 

The relationship of the chemical 
constitution and physical state of a 
substance introduced into the body to 
the localization of this substance in the 
organs of the body was studied inten- 
sively by Ehrlich and led directly to 
his bold conception of union by chem 
ical affinity between protoplasm and 
the injected drug or dye or toxin. He 
was led by this conception to search 
for specific drugs which would be toxic 
to parasites and possess a strong chem- 
ical affinity for them, while showing 
only a weak chemical affinity for the 
tissues of the host. Such a substance 
could be administered in sufficient dos- 
age to kill the infecting organism and 
leave the host unscathed. The enuncia 
tion of the theory of chemotherapy has 
heen enormously valuable because of 
the stimulation it gave to the synthesis 
of large series of new chemical com 
pounds and to their trial as therapeutic 
agents. The attempt to explain their 
distribution and action on the basis of 
chemical affinities has met with difficul 
ties which have somewhat blurred the 
simple outlines of the original theory. 
A further difficulty and disappointment 
of the chemotherapeutic era has been 
the repeated demonstration of the fact 
that the parasiticidal action of a chem 
ical substance in vitro very often does 
not correspond to its action on the 


parasite in the animal body. The orig 
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inal compound introduced may be al-_ resi 


tered >y oxidation, reduction, or sy1 rg 


thes's in the body and it may be only 


hat bod 


the end product of such reactions tha 


is available for chemotherapeutic ac 


} tN 


tion. It has been found also that the Ss 


effectiveness of certain drugs seems to tur 
be as an adjuvant to the immune reac im} 
tions of the host and that the optimum _ to 
dose for this joint action lies well be of 


low the maximal dose which would be a 
tolerated. Perhaps the essence of the am 
difficulty in chemotherapeutic research 
lies in the fact that whereas the chemical _ tr 
constitution of the prepared remedy is ane 
known, the nature of the physicochem te 
ical medium in which it must act, and _ tar 
the chemical nature of the parasitic or 

host protoplasm with which it is in 


tended to join, are botl 


A large measure of empiricism must 


“a4 


still obscure Wher 


erm 
1 
+ 
| m 


prevail in chemotherapy while it still semir 


deals with such unknown factors. It the 


1 
i 


may be that the separation of the chem ary lo 
ical fractions of microorganisms, a line leaving 
of investigation which in the hands of fas { 
Heidelb rger and others has revealed sul 
the chemical compounds responsible syste} 
for the type characteristics of the pneu os 
mococei, will eventually simplify the yi 
task of chemotherapy by indicating the 
precise nature of the substance on ,... 
which the chemical remedy must act e 
\ sound theory of the nature of tl 
affinity which localizes the action of 
drug or a toxin must await further a 
knowledge. ade 
These investigations which are at : 
tempting to reduce to terms of chem -_ 
ical constitution and physical state the — 
ttributes of bacteria and of drugs 
which give specificity to their biolog stu 
behavior have been supplemented | has re 
tudies bearing upon the variations 1 knowl 
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capillary permeability may lead to lo- 
calization of disease, and has cited a 
vast number of experimental and clin- 
ical observations which indicate the 
actual importance of this factor. 

The advance of our knowledge of 
capillary permeability has depended 
largely upon two methods: The visual- 
ization of the capillaries and the use 
of injections of dyes which by the 
greater intensity of staining make man- 
ifest the area in which permeability 
has been increased. By a combination 
of these methods it has been shown 
that increased permeability of capilla- 
ries may be quite independent of dila- 
tation and even of stasis. Local inflam- 
mation, local ischemia, local increase 
in hydrogen ion concentration, local 
disturbance of vascular innervation, 
local action of histamine-like  sub- 
stances, may be accompanied by a local 
increase in capillary permeability as 
shown by a localization of injected 
dyes. Moreover, it has been shown that 
the capillaries in such an area may re- 
main more than normally permeable 
for some time after the inciting cause 
has disappeared. These experimental 
observations with dyes throw light on 
the mechanism involved in certain fur- 
ther experimental studies dealing with 
the localization of disease. 

The tendency of blood-borne infec- 
tions to localize in traumatized areas 
has been repeatedly proven by experi- 
mental methods and corresponds close- 
ly to similar localizations of injected 
dyes. The normal brain and spinal cord 
always remain free from dye injected 
intravenously, but Macklin and Mack- 
lin found that if rats were injected 


with trypan blue and then given blows 
on the head this trauma was sufficient 


to localize the dye in the brain as 
shown by a pronounced staining of the 
tissues. Okuneff applied a hot water 
bag to the abdomen of a rabbit and 
then gave an intravenous injection of 
trypan blue. As a result not only was 
the belly wall where it had been in 
contact with the hot water bag strong- 
ly colored, but so also were the sub- 
jacent coils of intestine. Ebbecke has 
reported that if trypan blue or trypan 
red be injected into the general blood 
stream and a wheal be then produced 
in the skin, the dye will discolor the 
wheal. Similarly Chesney, Turner and 
Halley excised pieces of skin from the 
backs of rabbits and later gave intra 
venously 0.1 c.c. of a testicular emul- 
sion of active treponemes. At periods 
varying from nineteen to sixty-seven 
days subsequent to these injections 
every one of the dorsal scars became 
affected with indurated syphilitic le 
sions, whereas no other cutaneous le 
sions occurred. In humans the tendency 
for secondary syphilitic eruptions to be 
more intense about old scars, chronic 
ulcers, and areas of irritation has been 
repeatedly noted. The tendency of the 
lesions to be most numerous about old 
tattooing is especially striking. Krause 
injected cultures of tubercle bacilli in 
travenously into rabbits and_ then 
wrenched a joint. In one-half of these 
rabbits the injured joints became tuber- 
culous. In septicemia due to typhoid 
bacilli, pneumococci, or staphylococci, 
secondary localizations at sites of trau 
ma, of pressure, or even of hypodermic 
injections have been very frequently 
reported. In the experimental studies 
of the virus diseases various forms of 
irritation as a means of localizing the 


disease have been repeatedly employed 
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by many investigators. The virus of 


vaccinia when intravenously given will 


produce a vaccinial eruption wherever 


the skin has been traumatized. Flexner 
and Amoss found that infection of the 
nervous system with poliomyelitis virus 
given intravenously could only be ob 
tained if enormous doses were em 
ployed. If, however, an intraspinal 
injection of foreign serum had been 
made twelve or eighteen hours before 
hand, infection was readily established 
by giving virus intravenously. 

\ mass of experimental work, from 
which tiiese Tew illustrative examples 
are drawn, points strongly towards th 
dominant role of local variations 
capillary permeability as a factor in the 
localization of blood-borne diseases. 

Beyond the capillaries lie the extra 
cellular tissue fluids and the tissue cells 
It is not sufficient that a noxious agent 
permeate the capillary endothelium; it 
must also exert its effect upon the e 


travascular tissues before evidence 
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a localized lesion appears. Gay has dis 
] 


cussed the variable resistance of the 


tissues to such invasion. Theoretically, 


he points out, successful local resist 


ance might be due to local formation 


of antibody, or to a local accumulation 


of antibod, formed elsewhere He sets 


aside both hypothe ses, however, and 


believe that local resistance 


is not humoral but chiefly cellular in 
character In this connection he has 
brought forward evidence that a par 
ticular type of macrophage, the clas 


mato te plays the chief role in local 
efense reactions and he Suggests that 


1e varied susceptibility to infection of 
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Intracranial Tumors. By Perctvat Bat 
Professor of Surgery, University of ( 
cago. xx plus 475 pages, with 155 illus 
trations. Charles C. 


Illinois, 1933. Price, $6.00 


Thomas, Springfield 
[his book comes at a very opportune tim 
r students and those interested in the sul 
ct of intracranial tumors, because it 1s the 
rst of its kind to present the whole subject 
mm a much needed clinico-pathologic view 
int. The material is presented in the read 
le style of informal clinics, which wer 
nplified for publication. Fifty-nine 
rative cases from the author’s clini 

basis of the text. 

The opening chapters include a discussion 


the probiem of tumors in general, the 


, ; 
fere ues depends chiefly upon 
the distribution among them of this 
1 
macre I { 

\ a 41 } ; 

Vect I vy in this priet review many 
aspects of the localization of disease 
have mentioned. Enough pet 
i S ef ~ to indicate some ot 
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tory of the developing neoplasm is given by 
detailed review of symptoms and the result- 
ant neurologic signs. Each tumor is de- 
scribed in the location in which it is most 
commonly found, with a discussion of the 
neurologic syndromes which result from neo- 
plastic invasion of each cerebral subdivision. 
In the chapter on medulloblastoma, for in- 
stance, the syndrome of the vermis cerebelli 
is outlined; in connection with hypophyseal 
adenomas, acromegaly and the hypopituitary 
syndrome are discussed. Regional physiology 
and anatomy are included in the discussion 
of the neurologic signs and symptoms of each 
syndrome. A brief note concerning the ac- 
cepted treatment is given for each tumor. 
Chapters on general diagnosis, differential 
diagnosis, and general treatment of intra- 
cranial tumors conclude the book. 

The text is printed on dull paper and ade- 
quately illustrated with 155  pen-and-ink 
drawings. While reading is made easier by 
the use of dull paper, this is done at the 
expense of eliminating the usual and prefer- 
able half-tones. Photomicrographs would 
have added to the illustrations. The bibliog- 
raphy contains some four hundred references 
which serve as a valuable guide for supple- 
mentary reading. The book is exceptionally 
well done and deserves a place in the library 
of any one interested in intracranial tumors. 


Ls A 


Diseases of the Heart. By Sir Tuomas 
Lewis. 297 pages. The Macmillan Com- 
pany, New York. 1933. Price, $3.50. 
This book is written in the author’s usual 

clear and succinct style. It is purposely de- 

signed for use by practitioners and students, 
and will be of little value to one who is 
already primarily concerned in diseases of 
the heart. The subject is approached largely 
from the point of view of bedside observa- 
tions, and these are clearly stated. The au- 
thor has a particularly sane and common 
sense attitude toward the limitations of the 
usefulness of digitalis and toward the hand- 
ling of patients suffering with essential hy- 
pertension. Many cardiologists would be 
more optimistic in regard to the usefulness 
of quinidine in the therapy of auricular fibril- 


lation. There is perhaps too little discussion 
of the information to be obtained from 


electrocardiography and other mechanical 
methods, and too great stress placed upon 
somewhat unreliable clinical methods. The 
reviewer certainly cannot agree with the 
following statement: “The fingers shouid be 
trained to recognize a high tension pulse; 
for a pressure meter can hardly be used as 
a routine in general practice.’ The discus- 
sion of those patients with complaints re- 
ferred to the heart and who present no evi- 
dence of heart disease is inadequate. Such 
patients, both in their diagnostic and thera- 
peutic implications offer serious problems 
for the practitioner. The author has dealt 
with them in a very short chapter on the 
“Effort Syndrome,” and a paragraph or so 
on the occurrence of heart pain in neura 

thenia, which latter term is apparently used 
as a sort of catch-all for neurotic invalidism 
The reviewer sees little reason for not deal 
ing with the “Effort Syndrome” in a chap 
ter devoted to the psychoneuroses. However, 
because of its clarity and lack of extensive 
theoretical discussions, and because of the 
author’s excellent clinical observations, and 
his conservative and common-sense approach 
to the whole subject, this should prove a val 
uable book for the general practitioner. 


W. 5S. L., Jn 


Outline of the Cranial Nerves. By JOHN 
Favitt, A.B., M.D., F.A.C.P., Associate 
Clinical Professor of Neurology, Rus! 
Medical College of the University of Chi 
cago. Cloth. 120 pages. The University ot 
Chicago Press, Chicago, Illinois. 1933. 
This little book should be of decided value 

to the medical student or to any one interested 

in the study of Neurology. Each cranial 
nerve is treated under five headings: anat 
omy, function, tests, pathology and localiza 
tion, thus bringing together facts that art 
usually not found under one classification 

The chapter relating to the eighth nerve 1s 

especially good—giving a full account of the 

vestibular tests and their significance. 
Considered as a whole, this is an excellent 
summary of our present day knowledge 0! 


the cranial nerves. A ©. G. 


Clinical Aspects of the Electrocardiogran 
By Haroip E. B. Parper, M.D. Third 
edition, revised. 295 pages. Paul B. Hoe 
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ber, Inc.. New York 1933. Price, $5.50 new proce | ttle \ 
The third edition of this book has been r¢ uit my iI tains vast nount 


vised and somewhat amplified The author 1 
, —_— f . os ; hy] 1 4 


has accepted the newer views In regar te ' 

the localization of premature ventri ular t is a nterest, though not important 
7 +} +} ‘ ; rt y ‘ ; 1] 

beats and of the mvocardial lesio1 1V11 t : NUPSEeS 4 pecihicall 


rise to bundle branch block and has revised 


his terminology accordingly The chaptet 
on changes in the electrocardiogram du c1TNg vi A 


mvocardial disease, and the clinical s 


cance ol abnormal waves snould 


eral interest. The autho happily pot it 
, ' t | \ bb 


that while certain of such changes 
edly mean temporary or permanent seriou ; 
myocardial disease, and otl probabl . ' ngu BD. sip 
- ._ th 


dicate abnormalities o1 the mvocardiun ;, 
: j ; ates ‘ te 


is not justified in ma 1 progn 
tii el ctroe irc g in i] TIE ( ne t 
sees patients who have been tright . | x 
justifiably by a diagnosis of myor rd 
ease based upon slight de tions Ince 
meaning from the normal electrocat 
Ventriculat ax! deviation al 1 the . t 
mias are adequately vered and there : 
clear expositio1 of the theory of the elect ( pter t t lest Part Ill 
cardiogram. The two types of electrocard hi t mal Retract a 
graph are described and the techni I mi t t bp 
use explained The book should be l t 
understood by the practitioner of me , 
and should be of value also t those | 
interested n heart disease 
Ww. S. ] ( | 
) } ( i 

Procedure I of the Me S 

H ta 2nd Editi Br l ¢ 

1) 


York, 1932 

This small volume is a paper bout 11 : LD) 
of two hundred and one printed pa t : Part I ist 
taining twenty-hve chapte s | 
Between ¢ ich chapter t at x } 
pages for additiot al notes. Its size, 6 xX ‘ 
nches, precludes the pe sibilit ot it ‘a 
carried about in the pocket 

Originally prepared to serve the und t 
eraduate nurses of the lethodist Episcopal e | t post iduat t 
Hospital the book has been expal ded I 1s (opnt 
edition to be of service also to the intern i 
staff All printed procedure books are ol em that greater a 


nterest to the superintendents, head 
training schools, chieis of services, and us mp 

officers of other hospitals. They contain the liv t na ignosi 
much valuable information which can be revit I greater attenti 


taken over to serve in the construct ‘ 
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of tuberculin in the treatment of the various 
tuberculous lesions. The modern conception 
and treatment of retinal detachments could 
also be made more explicit. 

In spite of the somewhat limited scope, the 
book is still a very valuable work upon the 
diseases of the eye. nx Fas 
Criteria for the Classification and Diagnosis 

of Heart Disease. By The Criteria Com- 

mittee of the Heart Committee of the New 

York Tuberculosis and Health Association, 

Inc. New York Tuberculosis and Health 

Association, New York. 131 pages. 1932. 

One can only be in sympathy with the pur- 
pose of this publication. It should serve as 
an important step towards the adoption of a 
uniform nomenclature for heart disease, and 
uniform criteria for using such nomencla- 
ture. The book deals with etiological, ana- 
tomical and physiological diagnosis, and the 
functional state of the heart. In the appen- 
dix are sections on electrocardiography and 
radiography. It is not a clinical exposition 
of heart disease, but as an aid in classifying 
cases it should prove most valuable to any 
physician interested in internal medicine. 


W. DS. £5 JR: 


College News Notes 


The Doctrine of the Healing Power of Na- 
ture Throughout the Course of Time. By 
Max NeEvusurcer, M.D., Ph.D., Professor 
of History of Medicine of the University 
of Vienna. Translated by Linn J. Boyn, 
M.D., F.A.C.P., Professor of Pharmacol- 
ogy, The New York Homeopathic Medical 
College and Flower Hospital. Paper. 184 
pages. 1933. 

To those interested in the history of med- 
icine, particularly from its philosophical as- 
pects, this monograph by one of the world’s 
greatest medical historians should be of con 
siderable interest. The doctrine of the hzal- 
ing power of nature has occupied the atten- 
tion of the physician for thousands of years. 
Today, it is probably of greater importance 
than at any time in the past. Our studies of 
the internal secretions and of immunity have 
brought the matter to the forefront. Dr. 
Neuburger traces the history of this subject 
from the days of Hippocrates, when the oc- 
healing was estab- 


currence of spontaneous 


lished as a fact for the first time, through 


the ages down to modern times 
Dr. Boyd’s translation is excellent. 


A. << G. 


College News Notes 


Acknowledgment is made of the followng 
gifts to the College Library of publications 
by members: 
Dr. W. R. (Fellow), 
Smith, Ark.—2 reprints ; 

Maj. Leon A. Fox (Fellow), Washington, 
D. C.—2 reprints ; 

Dr. Hyman I. Goldstein 
Camden, N. J.—1 reprint; 

Dr. Oliver T. (Fellow), 
Haven, Conn.—l1 reprint. 


Brooksher Fort 
( Associate), 
New 


Osborne 


(Fellow) has 
Stanford 


Dr. Arthur L. Bloomfield 
been appointed Acting Dean of 
University School of Medicine, San Fran- 
cisco. Dr. Bloomfield is also [ 
Medicine and Secretary of the School. 


Professor of 


Dr. John Severy Hibben (Associate), 


Pasadena, Calif., has heen 
Special Committee on 


appointed Chair 
man of a Physical 
Therapy of the Medical 
Association to survey the present practice of 


California State 
physical therapy with reference to education 
and practice, and to report on it at the next 
Medical Association 


meeting of the State 


Bierring (Fellow), Des 


Dr. Walter L. 


Moines, Iowa, has been appointed Stat 
Health Commissioner for Iowa, beginning 
July 1. 


Dr. Maxim Alexander Oginsky (Fellow) 
formerly Medical Director and Pathologist t 
the Saratoga Hospital at Saratoga Springs 


N. Y., was appointed April 1, 1933, as Di 
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rector of Laboratory and Pathologist to the 
Woman’s Hospital, Detroit, Mich. 


Dr. James A. Lyon (Fellow), Washing- 
ton, D. C., and Dr. Lewis C. Ecker (Asso- 
ciate), Washington, D. C., are President and 
Vice-President, respectively, of the Wash 


ington Heart Association. 


DR. MARTIN JAMES LARKIN 


Dr. Martin James Larkin 


Toledo, Ohio, died March 11, 1933 
aged 39 years. On the evening ful 


9, 1932, while on his way to the Mere 
Hospital, he was apprehended 

man who demanded his car. 
was in the act of leaving his « 


gunman opened fire on him. The bullet 


‘ . 
ne tace, 


ot t 
tured the mandible, passed through his 


entered the left side 


mouth and lodged in the neck, opposite 
the transverse processes of the second 
aud third cervical vertebrae. Dr. Lar 
the 


fractured mandible united and he 


kin recovered from wound; the 


parently returned to normal, so that 
he returned to practice on January 3, 
1933. On January 18, he complained 
of pain in the cervical region. Two 
days later an abscess was evacuated, 
and one week later the bullet was re 
moved. Several days later he 


vave 


signs of cerebral irritation and of blood 


stream infection. His condition be 
came progressively worse, and he eX- 


pired on March 11, 1933. 
Dr. 


lohn’s 


Larkin was a graduate of St. 
s 
Toledo, 


the degree of A.B. in 1915. He re- 


University, receiving 


eived his medical education at St. 
louis University School of Medicine, 
raduating in 1919. For two years 
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Brown (Fellow), S 


Lawrason 


irfanat 
Lake, N. Y., was recently reélected Presi 
dent « the Sar Lake Society for the 
Control of Tul losis 


Ter ‘ recently elected one of the Vice 
Pre of t l e State Medical 
A cc r 
ARIES 
thereatter, he served on rotating serv 
es ¢ the St Loui Cit Hos ital, 
ind t entered e1 ictice 11 
Toledo. H work had be devoted 
hiefly to Inte 1 Mi 1 Tu 
1924. His appoint 
nN ua rect It Depart 
ment l \Me Hospital 
\ssistant Dir yr of the Department 
of Me Lucas County Hospital 
( S 1 be ) he r { lo iri 
1 Cr \ aen ( Medicine. 
( )] stat Medical \ssociation 
1 the American Medical Association. 
He bi Fellow of the American 
Colleg« SICI m March 22 
193] 
DR DWARD W. MEIS 
Dy | I \\ Me S (Fellow ), 
Sioux City, Iowa, died December 7, 
1932, of carcinoma of the stomach 
D Meis received his medical de 
oree trom the University of lowa Col 
lege of Medicine in 1900 \t the time 
of his death, he was Senior Examiner 
for the Prudential and Missouri State 
Lite Insurance Companies; a membet 
1 mem 


ot the Sioux City Chest Clini 


ber of the staff of St. Joseph’s Mercy 


He Was < 
County Medical 
State Medical 


Lif 


1 mecmve!}4 


the \\ oodbury 


Society, the lowa 


Association and the 
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American Medical Association. He be- 
came a Fellow of the American Col- 
lege of Physicians on February 24, 
1920, and had served actively through- 
out his entire membership. 

DR. FRANKLIN E. MURPHY 

Dr. Franklin E. Murphy (Fellow), 
Kansas City, Mo., died, February 20, 
1933, of heart disease; aged, 67 years. 

Dr. Murphy was born November 21, 
1866, at Reddington, Ind., the son of a 
physician. His family moved success- 
ively from Reddington to Independ- 
ence, Mo., and then to Kansas City, 
where he received his secondary school 
training in the Central High School. 
Dr. Murphy continued his studies at 
the Philadelphia College of Pharmacy, 
graduating in 1888. After acting as a 
pharmacist for one year, he entered the 
University of Pennsylvania School of 
Medicine, from which he graduated in 
1893. From 1896 to 1901, he was Sec- 
retary of the Kansas City Medical Col- 
lege; from 1901 to 1903, he pursued 
postgraduate work in the Universities 
of Gottingen, Jena, Berlin and Vienna. 
Shortly after his return to this country, 
he became Professor of Clinical Med- 
icine in the University of Kansas 
School of Medicine, serving in this 
capacity from 1905 to 1933. 

Dr. Murphy was President of the 
Jackson County (Mo.) Medical So- 
ciety, a member of the Missouri State 


Medical Association and a Fellow of 
the American Medical Association. 
He had been a Fellow of the American 
College of Physicians since 1920. He 
was a member of the Staffs of the Bell 
Memorial, Research, \Wesley and Gen- 
eral Hospitals. 

“His record shows the career of a 
man who chose his profession with a 
full knowledge of its difficulties and 
trials, and steadily pursued his course 
of primary, professional and postgrad- 
uate instruction. This is evidence of 
his determination of character, as he 
had to earn his own way. His pro- 
fessional ability was recognized by 
members of the profession, and he was 
appointed to responsible positions as a 
teacher of medicine and elected to ex- 
ecutive responsibilities in medical or- 
ganizations.” 

“ .. . Franklin E. Murphy was a 
man of positive character. No one, 
friend or enemy, was ever heard to 
speak of him except in terms of re 
spect. He always took his work serious- 
ly and was a hard, patient and method 
ical worker. His patients all respected 
him and those with whom he came in 
intimate contact loved him.” Dr. Mur- 
phy was a man who could always be 
relied upon to support the best tradi- 
tions of the profession. 

(Furnished by A. CoMiINGo GriF- 
FITH, M.D., F.A.C.P., Governor for 
Missouri. ) 








A 








ANNALS OF INTERNAL MEDICINE 


AUTHOR INDEX 
Volume 6, 1932-1933 


Aspott, M. E. Historic Montreal: Me BaiLey, P. Intracranial Tumor 1667 


tropolis of Canada and Mother of the Batt, W. G. and G. Evans. Diseases 

Cities of the West . 815 the Kidn N¢ 708 
Appis, 1 Science and Practice in BARB H. G. Experimental Pharma 

Bright’s Disease =H 1077 colog Toxicology \ Selects 
Apson, A. W. The Results of Sympa Laboratory Course. Fi. 969 

thectomy in the Treatment of Peripl BARK! e Senile Patient 1125 

eral Vascular Diseases, Hirschsprung’s Phi rei Cerebral Localizatior 697 

Disease, and Cord Bladder ; 1044 B K a \. G. M | N 
\HLSWEDE, FE. Practical Treatment of \W Observations 

Skin Diseases with Special Reference Heart Sounds witl Particular Refet 

to Technique. Rez 709 ence to Gallop Rhythm and Sounds of 
ALEXANDER, H. L. The Autonomic Con- Auricular Origi | 296 

trol of the Heart, Lungs, and Bronchi. 1033 BAUI tf. @ and ( 
ALLAN, W. Heredity in Diabetes 1272 chophen Hypersensitiveness \ Re 
ALPERIN, J.. O. S. WArR and Lobar port of Four Cases and a Review 1449 

Pneumonia; A Report of 2039 Cases. .1474 B WO I Ir. Standardizati 
ALTHAUSEN, T. L. Effects of the Ad f Diabet with Diet and Insulin 1407 

ministration of Glucose and Insulin on Beck, G., B. D. Bowen and [Insulit 

the Glycogen Content of Normal and Hypoglycemia wo Cases with Con 

Experimentally Damaged Livers 193 vulsions; One Necropsy Report 1412 

Etiology and Pathogenesis of He BECK H Newer Aspects of Para 

patic Cirrhosis 1080 dentosis ( Pvorrhea 65 
\ivArEz, W. C. Standards of Normal Bei, | he Relation of Lipoid 

in Gastric Secretion .. 314 Nephr to Nephritis 167 
ANDERSON, N. P., S. Ayres, Jr. and BeNsLeEy, | H \ Case of Fried 

The Patch Test in the Diagnosis of lander Pneumonia fhs 148 

Contact Dermatitis 1161] Benson, R. | The Role of Bacteria 
ANDREWS, J. Cysts of the Dysentery Allergy with Special Reference 1 

Producing Endameba Histolytica in a Asthma 1136 

3altimore Dog. Abst) a 586 ~Berat 4. A., C. QuINAN and Ob 
ARENAS, R., P. Kourr and —. Hepatic servations on Human Adrenals with 

Distomatosis in Cuba. Rev. . . 710 Especial Reference to the Relative 
Avery, O. T. The Role of Specific Weight of the Normal Medulla 1180 
Carbohydrates in Pneumococcus In Bertwist_e, A. B. A Descriptive Atlas 
fection and Immunity ....... l of Radiographs: An Aid to Modern 
Ayres, S., Jr. and N. P. ANperson. The Clinical Methods. Rez 965 


Patch Test in the Diagnosis of Con Biack, B 


The Modern Hospital 
tck EPCTHMNERESS. 6 onc cccacce 1161 Its Relat 


nship to the 


, 7 
Physician 563 














THE ANALYSIS SHOWS 


THE VALUABLE ALKALINE CHARACTER OF 


VICHY CELESTINS 


Natural Mineral Water 








INDICATIONS ANALYSIS 
; (GRAMS PER LITER) 








In stomach and = ‘i Sodium bicarbonate 3.3090 
liver affections > Potassium bicarbonate 0.2490 
and digestive disorders iain | Lithium bicarbonate 0.0281 
i iN Calcium bicarbonate 0.7400 

A Tat i Magnesium bicarbonate 0.1016 

in gout, arthritis cess dee! Ferrous bicarbonate 0.0012 
associated with uric MICA Sodium chloride 0.3830 
acidemia, uricemia, he x Sodium sulphate 0.2430 
and nephrolithiasis of Scetestinse ic asiaitihe, Uo ee 


. ° e8 Phosphate and present 
uric acid origin. athens 


in general; 




















AT THE SPRING 
VICHY, FRANCE 





Brochure with Therapeutic Data and Medical Bibliography 


sent on request. 























ANNALS OF INTERNAL MEDICINE 


OFFICIAL PERIODICAL OF THE AMERICAN COLLEGE OF PHYSICIANS 
Editorial Office and Place of Publication—Ann Arbor, Mich. 
Business Office—Philadelphia, Pa. 
All correspondence relating to the publication of papers and all books and monographs 
teks nine oe No manuscripts will be accepted without his 


es gr references are to conform to the following style: 
*Doe, Scho: What I know about it, Jr. Am. Med. Assoc., 1931, xcvi, 2006-2008. 


— and hag presented to the College Library by Fellows should be addressed to the 


Fifty reprints, without covers, of articles will be furnished to contributors free of cost. 


pm gh order —_ ead additional reprints, 

e wing cost, is sent 
with Corrections and altera- 
tions must be received within two 
weeks cot ol publication in order to 
be included the 





No. of Copies Rate Per Page No.of Copies Rate Per Page 
Price List - Reprints un Covers 
700 


$2.50 
2.75 


larger quantities, special rates upon request 














MENTS OF REVIEWS. The Anna ts will make an especial feature of the 
monographs and books bearing upon the field of Internal Medicine. Authors and 
to submit such material 1 should send it to the editor. While obviously 
¢ extended reviews of all material, an acknowledgment of all books and 
Sauna aces GA be teade te the dapertmsents of rovians. 


All correspondence relating to business matters, advertising, subscriptions to the Annals, 


DEPARTM 


‘hi 


inquiries membership in the American , College of Physicians, et cetera, should be 
addressed to As Secretary. 

This 7 és issued monthly, new volumes with the July issue each year. 
Subscription may be by the volume or year, but the vo ae bs en Et 


Volumes oi an consist of approximately 1,400 pages. 


ge gy rc hn 9 er volume, or per annum, net postpaid: $7.00, United States, Canada, 
1 Zone, Hawaii, Porto Rico. .50 other countries. Prices for back 

> yon nay Caw upon application. Single numbers, current volume, when avail- 
$1.00. Members * the yy Pathe oe College o Physicians receive Annals of Internal 
as a of their membership. Checks should be drawn to the order of “W. D. 


Stroud, M.D., Treasurer,” and remitted through the Executive Secretary’s Office. 





EDITORIAL COUNCIL 


eeewewe e BPEEIVEE, SAVE OUYL 0s PER, NEEL ERD OD eget tt tee 


eeerenne « SPELT, SSP Ie SPLAT FUELS Bdegt eter enue 





















eee eee eweee 


Maurice C. Pincoffs, a 


University H 
Baltimore, a 














Printed by 








Copyrighted by the American College of Physicians 
Entered as second class matter at the Post Office, Ann Arbor, Mich. 


ee ee | 


eee eeeee 





American College of Physicians 
133-135 S. 36th St., Philadelphia, Pa. 









THE ANN ARBOR PRESS 
Ann Arsor, MicH. 


























Index photographed at the 
beginning for the convenience 
of the microfilm user. 





